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ABSTRACT 
Short-reach channelization associated with highway bridge replacement 
on six central Iowa streams was studied in 1974 to determine if fishes and 
fish food organisms were affected. Channelization resulted in loss of 
stream length and in oxbow formation in four streams, but in two the 
channel was reworked without stream loss. 
Samples of biological and physical-chemical parameters were taken in 
channelized localities and in localities above and below the channel. 
Faster currents, narrower water widths and often shallower depths below 
the channel were recorded and attributed to sediments scoured from channel 
banks. Dissolved oxygen and turbidity were apparently unaffected by 
short-reach channelization. 
Stream macroinvertebrates, important sources of fish food organisms, 
were examined from artificial substrate samples, drift and core samples in 
three streams but only artificial substrates gave sufficient numbers for 
statistical comparison of populations in the channelized and unchannelized 
localities. Differences in populations of attached organisms in the two 
channel types were not statistically significant at the 95% confidence 
level. However, since these organisms also colonize natural brushpiles 
and reduction of brushpile area was recorded in channelized localities, 
production of attached macroinvertebrates was probably reduced. More fish 
species were collected in unchannelized than channelized localities in 
five of the six streams examined. In two recently channelized streams 
(1973-1974) that lacked cover in the channel, catches of fish were signif­
V 
icantly less (95% confidence level) in the channelized localities than in 
unchannelized, however in three old channelized streams (1959-1964) with 
some cover in the channel, catches in the channel were usually similar or 
significantly greater than catches in unchannelized localities. Habitats 
and fish populations had largely recovered in streams channelized 10 to 
15 years ago although stream length had not. Smaller catches and fewer 
fish species in oxbows than in the mainstream indicate that the role of 
oxbows is a minor one in terms of fish production and contribution to 
mainstream populations. Furthermore, many oxbows are dry part of the 
year. 
Short-reach channelization associated with highway bridge replacement 
apparently has minor impact on fishes and fish food organisms in central 
Iowa streams. The most evident impact of short-reach channelization on 
these organisms is removal of cover in the altered area and loss of stream 
length. 
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INTRODUCTION 
Highway bridge construction in lowa often involves short-reach chan­
nelization of streams to provide adequate waterways in the bridge vicini­
ty. These alterations usually remove natural stream meanders from less 
than 1/2 mile of stream bed in the immediate vicinity of the bridge. 
Stream channelization literature has been compiled by Barton et al. 
(1972a) and reviewed by Henegar and Harmon (1971); little is known about 
effects of short-reach alterations on stream biota. Consequently, infor­
mation is needed to identify the effects of short-reach channelization on 
fishes and fish-food organisms in Iowa streams. 
Objectives of this study are as follows: 1) to determine the distri­
bution and abundance of fish-food organisms in channelized and unchan-
nelized localities; 2) to determine fish species composition and occur­
rence in channelized and unchannelized localities; 3) to determine the 
distribution and habitat preference of game and nongame fish in chan­
nelized and unchannelized localities; and 4) to use results obtained to 
evaluate the impact of short-reach channelization on fishes and fish-food 
organisms in Iowa streams. 
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DESCRIPTION OF STUDY SITES 
Effects of short-reach channelization were studied in six central 
Iowa streams (Table 1, Figure 1). Information on potential short-reach 
channelization study sites was obtained from files at the Iowa Natural 
Resources Council, Grimes State Office Building, Des Moines, Iowa. Study 
sites had to be accessible to sampling gear and on streams with greater 
than 50 square miles (130 kmf) drainage area to ensure year-long fish 
populations. After on-site examination, six study sites were chosen, and 
designated as three primary and three secondary sites. Parameters studied 
at primary sites included fish populations, macroinvertebrate colonization 
of multiple-plate artificial substrate Samplers, drift organisms, benthic 
organisms, and selected physio-chemical characteristics. Only fish popu­
lations were studied at secondary sites. 
Three of these streams (Beaver Creek on Route 141, Black Hawk Creek, 
and Tipton Creek) were recently channelized (1973-1974) whereas three 
others (Beaver Creek, Honey Creek, and the South Fork of the Iowa River) 
were channelized at least 10 years ago (1959-1964). The same stretch of 
stream in above, channelized.and below localities was electro-shocked each 
time fish populations were sampled. The lengths of these sampling areas 
in each locality are discussed in the site descriptions. 
Beaver Creek on Route 141 
A new prestressed concrete beam bridge was constructed over Beaver 
Creek on Route 141 in the summer of 1974. Although the location of the 
old stream channel was not changed, the shore area in the immediate 
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Table 1. Location of short-reach channelization sites studied in 1974 
Stream County 
Section, 
township, 
and range 
Drainage 
area(km^) 
Channel 
age 
Site 
designation 
Beaver Creek 141 Polk 20,21,80N,25W 873 recent secondary 
Black Hawk Creek Grundy 21,22,87N,15W 350 recent primary 
Tipton Creek Hardi n 21,22,87N,21W 174 recent secondary 
Beaver Creek Polk 2.79N,25W 927 old primary 
Honey Creek Hardi n 15,16,86N,20W 174 old secondary 
S. Fork Iowa River Hardin 27,34,88N,21W 306 old primary 
vicinity of the new bridge was cleared of vegetation and the stream bed 
morphometry was disturbed by movement of heavy machinery in the channel. 
The stream banks in above and below unchannelized areas were wooded. Sand 
was the major substrate in all localities. 
Samples in the unchannelized above area were collected from a length 
of stream 88 m long. Three brushpiles (total area 54 m^) were located in 
this area. The channelized area in Beaver Creek on Route 141 was unusual 
because there was more cover and the length (129 m) of disturbance was 
shorter than the average disturbed stream length (327 m) in the two other 
recently channelized streams. Movement of water near new bridge pilings 
had scoured away the sand substrate leaving holes approximately 2 m deep 
around the pilings. A 30 m^ brushpile was also located in the channel. 
One 36 m^ brushpile and three smaller brushpiles (total area 12 m^) were 
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1. Beaver Creek 141 
2. Black Hawk Creek 
3. Tipton Creek 
4. Beaver Creek 
5. Honey Creek 
6. South Fork Iowa River 
Figure 1. Location of short-reach channelization sites studied in 1974. 
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situated in a 139 m length of stream sampled in the unchannelized below 
locality. 
Black Hawk Creek 
An old pony truss bridge was replaced with a pretensioned, pre-
stressed concrete beam bridge over Black Hawk Creek in the fall of 1973. 
At this time the original stream bed in the new bridge vicinity was 
straightened and widened, but there was little loss of stream length and 
no oxbows were formed. 
The unchannelized above and channelized localities were bordered by 
cultivated land whereas the shoreline of the unchannelized below area was 
composed of old field and forested land. Sand-silt was the major sub­
strate in all localities. 
A 266 m length of stream was sampled in the unchannelized above 
locality. This area had two small brushpiles (total area 8 m^) and two 
larger brushpiles {total area 72 The channel was 304 m long and a 
228 m stretch was sampled; no brush habitat occurred in this locality. 
Two large brushpiles (total area 98 m^) were situated in the 342 m stretch 
of stream sampled in the unchannelized below area. 
Tipton Creek 
An old concrete arch bridge over Tipton Creek was replaced with a 
continuous concrete slab bridge in August 1974. The original length of 
stream channel (779 m) in the bridge vicinity was replaced by a shorter 
(350 m) and wider channel. Landscape in the area of the new channel was 
extensively reworked and several oxbows were formed from the remains of 
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the old stream bed. Although the oxbows were connected to the mainstream, 
some bank erosion and siltation caused by the mainstream flow had par­
tially filled the oxbow-mainstream connections. This was particularly 
noticeable during periods of low flow. 
The shore area in all localities was pasture land with few trees. 
Sand was the prevailing substrate in Tipton Creek. 
One large brushpile (40 m^) and two smaller ones (total area 32 m^) 
were located in the 110 m of stream sampled in the unchannelized above 
area. The entire length (350 m) of channelized stream was sampled and no 
brushpiles occurred in this locality. Three small brushpiles (total area 
15 m^) were situated in the 139 m stream length sampled in the below un­
channelized area. Samples from one of the oxbows (450 m^) were taken 
twice during the 1974 sampling period. 
Beaver Creek 
In 1959, an old high steel truss and wood bridge was replaced with a 
pretensioned, prestressed concrete beam bridge over Beaver Creek. Con­
currently, the meandering stream channel in the bridge vicinity was re­
placed with a straight channel 544 m long immediately upstream from the 
new bridge. Since the cut-off portion of the old stream channel was 695 
m long, there was a loss of 151 m of stream length. These cut-off sec­
tions, not connected with the new channel, formed several oxbows. Oxbows 
held water when flooding or heavy rains occurred but were dry when we 
sampled the area. 
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The above and below unchannelized localities at this site were 
forested on shore whereas the channel was bordered by cultivated and 
pasture land. Sand was the major substrate in all localities. 
Sampling was conducted on a 193 m length of stream above the chan­
nelized area. Two large brushpiles, one 77 m^ and another 114 m^, were 
located in this section. A stretch 266 m long was sampled in the chan­
nelized locality. Several small brushpiles (total area 10 mf) and riffles 
were present in the channel. A 142 m length of stream was sampled in the 
unchannelized below locality. Two small brushpiles, one 12 m^ and another 
1 m2, were situated in this area. 
Honey Creek 
An old concrete bridge was replaced with a new continuous concrete 
slab bridge over Honey Creek in 1960. Associated with the new bridge 
building was the construction of a new channel. This new channel was 
straighter and shorter (286 m) than the old meandering channel (542 m) 
which would not hold the estimated mean annual flood. The new channel was 
expected to pass the estimated 100 year storm runoff within the channel. 
The bypassed section of the old stream channel formed an oxbow that was 
not connected to the mainstream. Although the oxbow held water in the 
spring and after flooding, it was dry during the sampling period. 
Shore area of the unchannelized above and channelized localities was 
composed of wooded pasture land whereas pasture and cultivated land bor­
dered the unchannelized below area. In the above and channelized areas, 
gravel made up approximately 75% of the substrate and sand comprised 25% 
whereas substrate in the below area was predominantly sand. Riffles 
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occurred in the above and channelized sections but were absent in the 
below locality. 
A 193 m length of stream was sampled in the unchannelized above area. 
This section had two brushpiles with a total area of 48 m^. The entire 
286 m length of channelized stream was sampled; this area contained one 
16 m^ brushpile. Two large brushpiles (total area 72 m^) and one small 
pile (1 m^) were situated in the 308 m of stream sampled in the unchan­
nelized below locality. 
South Fork of the Iowa River 
In 1964, an old concrete deck girder bridge was replaced with a 3-
span continuous slab concrete bridge over the South Fork of the Iowa 
River. The old meandering stream channel in the new bridge vicinity was 
replaced by a straight channel approximately the same length as the old 
stream channel. Remnants of the old channel formed several oxbows that 
were not connected to the mainstream. Most of these oxbows contained 
water during the sampling season and all had substrates composed of 1 m 
of mud. Flood waters, rainstorms, and underground springs supplied the 
oxbows. It was apparent that the oxbows were gradually filling up with 
sediment and organic matter. 
The shoreline of all sampling localities was composed of pasture land 
with few trees. Substrates in the mainstream were made up of approxi­
mately 75% sand and 25% gravel. Riffles were present in each locality. 
In the unchannelized above area, 285 m of stream length was sampled. 
Two brushpiles, one 60 m^ and the other 24 m^, were located in this 
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section. The channel was 347 m long and a 228 m stretch was sampled that 
contained small brushpiles (total area 150 m^) along the banks. Sampling 
in the unchannelized below locality involved a 203 m length of stream with 
only one large brushpile (50 mf). The largest oxbow, approximately 342 m 
long and 50 m wide, was sampled twice during the sampling season. 
Brushpiles 
Brushpile area per 100 m of stream length sampled was greater in the 
unchannelized areas of all streams except in the South Fork of the Iowa 
River where the area of shoreline brush was greater in the channel (Table 
2). Two of the three recently channelized streams lacked brushpiles in 
the channel. Similar reduction or loss of habitat in channelized areas 
was documented by Morris et al. (1968), Hansen and Muncy (1971), Congdon 
(1971), Beland (1953), and Etnier (1972). 
Table 2. Brushpile area per 100 m of stream length sampled in streams 
studied in 1974 
Channel Brushpile area (m^) 
age Stream channelized unchannelized 
recent Beaver Creek 141 23 48 
recent Black Hawk Creek 0 30 
recent Tipton Creek 0 39 
old Beaver Creek 4 56 
old Honey Creek 6 25 
old S. Fork Iowa River 66 28 
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METHODS AND RESULTS 
Physical-Chemical Characteristics 
Stream morphology 
Stream morphology (water depths, widths, current velocities and chan­
nel shapes) was studied at primary sites to help characterize the stream 
profile in above, channelized and below localities. These parameters were 
measured once at each site in October when water levels were low and all 
areas of the streams could be waded. A typical meander length was meas­
ured using nylon Venetian blind cord calibrated in meters. Cross-sec-
tional measurements were made every 1/4 meander length in the channel and 
for two meander lengths immediately above and below the channel. At each 
cross-section, the stream bed was divided into six equal parts and five 
equally spaced depth and current readings were recorded. Currents were 
measured with a Gurley Pygmy Current Meter placed 0.6 the vertical dis­
tance down from the water surface. Water and channel widths were also 
measured at each cross-section. The data are presented in Appendix Fig­
ures A1-A6. 
Mean depths in the channel in Black Hawk Creek, a recently chan­
nelized stream, were shallower than depths in above and below localities 
and water width in the channel was wider than in other localities (Table 
3). Congdon (1971) and Welker (1967) also documented shallower depths in 
channelized localities of other rivers. Water width in the channel in old 
channelized streams was wider than in other localities but the shallowest 
depths were found below the channel where water width was narrower than in 
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Table 3. Mean depth, thalweg depth, water width and current in localities 
(1 = above, 2 = channel, 3 = below) in primary streams, October 
1974 
Stream Black Hawk Cr. Beaver Cr. S. Fork Iowa R. 
character 1 2 3 1 2 3 1 2 3 
Depth (cm) 24.2 16.5 18.4 25.6 20.1 14.1 18.1 18.9 16.0 
Thalweg 
(cm) 
39.8 25.8 29.0 38.3 27.4 24.3 30.0 25.0 26.7 
Water 
width (m) 
13.9 16.5 12.0 12.2 12.4 10.9 13.4 13.7 10.8 
Current 
(cm/sec) 
25.5 31.9 35.8 8.9 22.2 27.1 18.8 15.8 25.2 
other localities. Sediments scoured from channel banks during periods of 
high discharge probably contributed to these unusual conditions. The com­
bined effects of shallower depth and narrower width below the channel 
caused greater currents and lower storage in the below locality. In 
normal streams water depths and widths usually increase with downstream 
flow and it is evident that the channelized locality in the streams 
studied affected the locality immediately below the alteration. 
Dissolved oxygen 
Dissolved oxygen was monitored occasionally in above, channelized, 
below and oxbow localities to determine if levels may be limiting to fish 
populations. Values were measured in September and October at a time when 
water levels were low and other physio-chemical parameters were measured. 
A Hach Dissolved Oxygen Kit was used for the oxygen determination. No 
important differences in dissolved oxygen values in above, channelized and 
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below localities were recorded and all values were close to saturation 
(Table 4). In the oxbow at the South Fork of the Iowa River on September 
2, a value of 3.5 mg/l was recorded compared to the mean mainstream value 
of 12.1 mg/l. 
The dissolved oxygen data though limited indicate no effects of 
short-reach channelization in the mainstream, however, oxbows formed as a 
result of channelization may develop depleted oxygen conditions which may 
limit or exclude some fish species. 
Table 4, Dissolved oxygen values taken in localities (1 = above, 2 = 
channel, 3 = below) at five study streams, 1974 
Dissolved oxygen (mg/l) Percent satura-
Ox- Temp. tion at recorded 
Stream Date 12 3 bow (°C) temperature 
Black Hawk 9-18 8.3 8.4 8.3 18 87 
Creek 10-2 11.2 10.7 10.2 10 95 
S. Fork Iowa 9-2 11.1 12.6 12.7 3.5 15 120 
River 9-9 9.9 9.9 10.3 11.8 25 120 
Beaver Creek 9-3 11.0 11.3 11.0 20 120 
9-26 9.3 10.6 9.5 17 100 
Beaver Creek 9-4 11.6 11.8 11.1 20 125 
on Route 141 
Tipton Creek 10-7 11.2 10.2 10.3 10.0 12 100 
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Turbidity 
Turbidity was measured each time fish populations were sampled to 
determine if possible differences were related to stream channelization or 
fish populations. Turbidity samples were collected in 1/2-liter plastic 
bottles and measured in the laboratory on a Hach Model 2100 Turbidimeter. 
No important differences in turbidity values in above, channelized, 
below and oxbow localities were recorded (Table 5). However, turbidity 
was related to stream discharge and linear regression analysis of turbid­
ity (J.T.U.) on stream discharge (m^/sec) showed a significant (F = 16.0, 
Prob > F = 0.0005) positive relationship (y = 2.2234x + 11.9655) with r-
square of 0.31 (Figure 2). This was true even though data from the six 
streams were considered together. Within each stream the correlation be­
tween turbidity and stream discharge would be expected to be higher. The 
data from the South Fork of the Iowa River and from Beaver Creek do not 
show this, however. The regression formula is probably not very precise 
at lower flows because it suggests J.T.U. of almost 12 at no flow whereas 
several lower values were observed. A better regression is derived if a 
log transformation is used. Linear regression analysis of log turbidity 
on log stream discharge showed a significant (F = 53.0, Prob > F = 0.0001) 
positive relationship (log y = 0.4071 log x + 1.1158) with an r-square of 
0.60 (Figure 3). 
First observation of the data does not suggest any difference between 
turbidities in the recent compared to older channelizations, but if the 
turbidities are compared with those expected at those discharge levels. 
Black Hawk Creek and Beaver Creek on Route 141 have higher than expected 
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Table 5. Turbidity values recorded in localities (1 = above, 2 = channel, 
3 = below) and stream discharges measured in the six study 
streams, 1974 
Turbidity 
(J.T.U.) Channel Discharge (m3/sec) Stream age Date 1 2 3 Expected 
Black Hawk recent 7-15 3.95 38 34 43 20.7® 23.0^ 
Creek 9-18 0.62 18 15 16 13.3 10.7 
10-2 0.73 10 10 7 13.6 11.5 
Beaver Creek 
on Route 141 
recent 7-10 3.95 31 31 34 20.7 23.0 
Tipton Creek^ recent 7-25 1.05 12 14.3 13.0 
9-19 0.16 6 6 5 12.3 6.0 
10-7 0.48 9 14 12 13.0 9.8 
Beaver Creek old 7-2 10.84 30 34 36.1 35.0 
8-5 1.59 17 15 10 15.5 16.0 
8-21 0.68 31 30 20 13.5 11.2 
9-26 0.07 3 4 2 12.0 4.5 
Honey Creek old 7-30 1.22 6 14 14.7 14.0 
South Fork^ old 7-23 3.97 17 16 16 20.8 23.0 
Iowa River 8-20 5.89 14 17 11 25.1 27.0 
®y = 2.2234X + 11.9655. 
'^log y = 0,4071 log x + 1.1158. 
turbidity of 18 J.T.U. was recorded in the oxbow at Tipton Creek 
on 10-7. 
^The following turbidities (J.T.U.) were taken in oxbow habitat at 
the South Fork of the Iowa River on these dates: 8-20, 16; 9-2, 19; and 
11-4, 31. 
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turbidities whereas the others have below or near the expected turbid­
ities. Within any one stream, turbidities were not consistently higher in 
the channelized locality compared with unchannelized localities. However, 
other studies dealing with longer sections of stream channelization have 
shown higher turbidities in channelized areas (Hansen and Muncy, 1971; 
Beland, 1953). 
Stream discharge 
Stream discharge was measured in all streams when fish populations 
were sampled to determine if catches were related to water levels (dis­
cussed later). Stream discharge measurement was taken in the channelized 
locality where cross-sectional area was most uniform. Discharge estimates 
were calculated by multiplying the mean of five current measurements 
spaced equally across the stream times the cross-sectional stream area 
where the current was measured (Appendix Tables A1-A18). Stream dis­
charges measured at gaging stations near the study sites (Table 6) showed 
that mean daily discharges during the 1974 sampling season were approxi­
mately twice as great as the mean long term averages indicating that the 
study was conducted during a high water year. 
Table 6. Stream discharge (mVsec) data for study sites (U.S. Geological Survey, 1974) 
"îilX discharge Mean daily Mean 
Location of discharge long-term 
Stream gaging station June July Aug Sept 1974 average^ 
Timber Creek Marshall town 12.03 3.08 2.92 0.92 4.16 1.86 
Beaver Creek^ near Grimes 20.35 5.20 0.82 0.33 12.88 5.86 
Black Hawk Creek^ Hudson 26.47 6.23 2.38 1.22 7.24 4.56 
®For period of record. 
'^Nearest gaging station to sampling sites at the South Fork of the Iowa River, Tipton Creek, 
and Honey Creek. 
^Nearest gaging station to site at Beaver Creek on Route 141. 
'^Nearest gaging station to site at Black Hawk Creek. 
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Macroi nvertebrates 
Aquatic macroinvertebrates are a major source of fish foods. Since 
distribution of food organisms is an important factor determining fish 
distribution, macroinvertebrate populations were examined to determine if 
they were influenced by short-reach channelization. 
Natural brushpiles serve as substrates for colonization by attachment 
macroinvertebrate populations. Samples of these macroinvertebrates were 
collected on multiple-plate artificial substrate samplers (Hester and 
Dendy, 1962) that provide substrates similar to those found in brushpiles. 
Since these macroinvertebrates often enter stream drift, drifting macro­
invertebrate populations are often composed of attachment organisms. 
Drifting macroinvertebrates were sampled with drift nets. Benthic macro-
invertebrates were sampled with a core sampler. Although benthic organ­
isms can be sampled with other gear, the core sampler is best suited for 
sampling sand substrates conmon in Iowa streams. Other substrates were 
not abundant enough to justify sampling. 
Attached organisms 
Attached macroinvertebrates were collected in run and brushpile 
habitats in above, channelized and below localities in primary streams to 
determine if there were differences due to short-reach channelization. 
Collections were made with multiple-plate artificial substrate samplers 
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(Hester and Dendy, 1962) that provided uniform substrates for macroin-
vertebrate colonization. 
Each artificial substrate sampler was constructed using eight plates 
of 1/8 inch (0.3 cm) thick masonite 3 inches (7.6 cm) square, separated 
1/4 inch (0.6 cm) by 1 inch (2.5 cm) square masonite washers. A 1/4 inch 
bolt (0.6 cm) passing through the center of each plate held the sampler 
together and a lead weight was attached to the bottom of each sampler to 
keep it submerged in fast current. 
In the stream, samplers were suspended from a frame constructed of 
3/8 inch (1.0 cm) iron reinforcing rod. Two rods were driven into the 
stream bottom approximately 1.5 m apart and a third rod was wired horizon-
tally between them. Six samplers were suspended from the horizontal rod 
and hung approximately 15 cm below the water surface. Sample sets were 
placed in brushpile and run habitats in the three localities. 
Samplers remained in the stream for approximately 2 weeks. When 
collected, habitat current velocity was measured and each plate sampler 
was placed in a polyethylene bag. Samples were placed in styrofoam cool­
ers and kept cold with ice. In the laboratory, a sampler was removed from 
the bag and all material on the sampler was rinsed into an enamel pan. 
The live macroinvertebrates were picked from the detritus and preserved in 
85% isopropyl alcohol. Organisms on each sampler were identified to the 
lowest taxon practical and counted. Volumetric measurement of organisms 
on each sampler was recorded by placing organisms in a 15 ml calibrated 
centrifuge tube and measuring the volume of displaced 85% isopropyl 
alcohol. 
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Multiple-plate artificial substrate samplers were used during July, 
September and October in Beaver Creek, Black Hawk Creek and the South Fork 
of the Iowa River. The following taxa were found on the artificial sub­
strates: (Ephemeroptera were classified according to Edmunds and Allen 
(1957); all other taxonomic categories follow Pennak (1953). Only those 
taxa starred * were taken in sufficient numbers to justify statistical 
analysis. Data are presented in Appendix Tables A19-A27.) 
Nematomorpha: 
Chordodidae. One horsehair worm was found in Black Hawk Creek in 
September. 
Annelida: 
Oligochaeta. One oligochaete worm was found in the South Fork of the 
Iowa River in October. 
Amphipoda: 
Tali tridae. One Hyalella was found in Beaver Creek in September and 
several were collected in October in Beaver Creek and the South Fork 
of the Iowa River. Hyalella was most numerous in October in Beaver 
Creek. 
Hydracarina: 
Two water mites were collected in July, one in Beaver Creek and one 
in Black Hawk Creek. Four were found in October in Beaver Creek. 
Plecoptera: 
Nemouridae. Taeniopteryx was found in small numbers in October in 
Beaver Creek and in the South Fork of the Iowa River. 
Perlidae. One Acroneuria was collected in July in the South Fork of 
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the Iowa River and two were collected in September in Beaver Creek. 
Ephemeroptera: 
Baetidae. Baetis* was common in the three streams in July and 
September but showed a decrease in occurrence in October. 
Two Pseudocloeon parvulum were found in the South Fork of the Iowa 
River and one was found in Black Hawk Creek. All three specimens 
were taken in September samples. 
Some mayflies were placed in the taxon "unidentified Baetidae*" be­
cause caudal filaments, needed for generic identification, were 
broken off in handling and preservation. These unidentified may­
flies, probably Baeti s, showed occurrence similar to that of Baeti s. 
Baetiscidae. One Baetisea was found in Beaver Creek in September. 
Caenidae. Two Brachycercus were collected in Black Hawk Creek in 
July. Caenis* was common in Beaver Creek but rare in the other two 
streams in July. In September and October Caenis was common at 
anr i  R la rk  Wai . i i f  C rookc  i i ih i lo  vavo  i  n  f  ho  +  h  Fnyk  n f  • f -ho  Înu ia  
River. 
Heptageniidae. Heptaqenia* was common in all streams and in all 
months sampled. Occurrence in Beaver Creek was lower than in the 
other two streams. Stenonema* was commonly found in all three 
streams and in all months sampled. Some mayflies were placed in the 
taxon "unidentified Heptageniidae*" because gills, needed for generic 
identification, were broken off in handling and preservation. Speci­
mens placed in this taxon, probably Heptagenia or Stenonema, showed 
occurrence similar to the Heptageniids discussed above. 
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Polymitarcidae. One Ephoron was found in Beaver Creek in July. 
Potamanthidae. Three Potomanthus, one in September and two in 
October, were collected in the South Fork of the Iowa River. 
Siphlonuridae. Isonychia* was the most numerous taxon in all three 
streams in July. These mayflies were also present but much less 
abundant in September and October. 
Tricorythidae. Tricorythodes* was coimon in all three streams in 
July. In September it was common in the South Fork of the Iowa River 
and Beaver Creek but rare in Black Hawk Creek. In October these may­
flies were common in the South Fork of the Iowa River, rare in Beaver 
Creek and absent in Black Hawk Creek. 
Odonata: 
Aeschnidae. One Boyeria was found in Beaver Creek in September. 
Agrionidae. Hetaerina was present in small numbers in July, 
September, and October in the South Fork of the Iowa River, 
Coenagrionidae. One Argia was found in July in the South Fork of the 
Iowa River. Damselfly nymphs placed in the taxon "Coenagrionidae" 
were young and had not developed taxonomic characteristics which 
would allow identification to genus. In September theseCoenagrionids 
were common in Beaver Creek and rare in the South Fork of the Iowa 
River and Black Hawk Creek. Few were found in Beaver Creek in 
October. 
Gomphidae. Gomphid dragonfly nymphs in samples had not yet developed 
taxonomic characteristics necessary for generic identification. 
These Gomphids were found in small numbers at all three streams in 
October. 
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Hemiptera: 
Corixidae. Corixids were found in small numbers in Beaver and Black 
Hawk Creeks in September and October. 
Pleidae. One Plea strio!a was found in Beaver Creek in October. 
Megaloptera: 
Corydalidae. A few Corydalus cornutus were collected in Beaver Creek 
in July, September and October. 
Tricoptera: 
Hydropsychidae. In July and September Cheumatopsyche* was common in 
the South Fork of the Iowa River and present but in smaller numbers 
in Beaver and Black Hawk Creeks. In October, Cheumatopsyche was 
abundant in the South Fork of the Iowa River and common in the other 
two streams. Hydropsyche* was common in all three streams in all 
months sampled. 
Hydroptilidae. One Mayatrichia was found in Beaver Creek in October. 
Leptoceridae. A few Leptocella were found in the three streams in 
all months sampled except in October in the South Fork of the Iowa 
River when none were collected. 
Psychomyiidae. A few Neureclipsis were found in the.South Fork of 
the Iowa River in July and September. One was collected in September 
and another in October in Black Hawk Creek. 
Coleoptera: 
Dryopidae. Three Dryopid adults were found in Beaver Creek in 
September and in October one specimen was collected in Beaver Creek 
and another in Black Hawk Creek. 
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Dytiscidae. Four Dytiscid adults were found in Beaver Creek in 
September. 
Elmidae. In July, September and October, Elmid adults* were common 
in the South Fork of the Iowa River and Beaver Creek but were rare in 
Black Hawk Creek. Several Elmid larvae* were collected in July in 
the South Fork of the Iowa River and in October in Black Hawk Creek 
and a few at other times. 
Gyrinidae. One Gyrinus was found in Beaver Creek in September. 
Di ptera: 
Ceratopogonidae. A few Ceratopogonid larvae were found in September 
in Beaver and Black Hawk Creeks and several were collected in October 
in Black Hawk Creek. 
Chironomidae. In July Chironomid larvae* were common in the South 
Fork of the Iowa River and present but less numerous in Beaver and 
Black Hawk Creeks. In September Chironomid larvae was the most 
numerous taxon in all three streams and in October, they were present 
but in much fewer numbers. A few Chironomid pupae* were found in 
July in the South Fork of the Iowa River and Black Hawk Creek. Pupae 
were common in all three streams in September and were present but 
less abundant in October in Beaver Creek and the South Fork of the 
Iowa River. 
Empididae. Empidid larvae were found in small numbers in Beaver 
Creek and in July and October in the South Fork of the Iowa River. 
Simuliidae. In July, Simuliid larvae* were common in Beaver Creek 
and the South Fork of the Iowa River and present but less abundant in 
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Black Hawk Creek. September collections showed Simuliid larvae 
present in small numbers in Black Hawk Creek and in the South Fork of 
the Iowa River whereas only three larvae were found in Beaver Creek. 
Simuliid larvae comprised the most numerous taxon in October in the 
South Fork of the Iowa River and was present but much less abundant 
in the other two streams. Simuliid pupae* were found in small num­
bers in the South Fork of the Iowa River in all months sampled and in 
Beaver Creek in July and October. Three pupae were found in Black 
Hawk Creek, one in July and two in September. 
Pulmonata: 
Physidae. One Physa was found in Beaver Creek in October and several 
were collected in September. 
The samples from the runs usually had more taxa represented than 
those from the brushpiles (Table 7). Black Hawk Creek had slightly less 
diversity than the older channelizations but since this is true above as 
well as in the channelized and below localities the difference may have 
been true of the stream before the recent channelization. Numbers of taxa 
in the channel were usually similar to numbers in above and below locali­
ties suggesting that there were no differences due to channelization. 
Numbers of individuals in the more common taxa, total numbers of 
organisms and volumes of all organisms were averaged for the six samplers 
in each habitat at each locality. These means were compared to determine 
if there were differences due to channelization. Occasionally, when 
samplers were lost through flood, siltation or human and animal disturb­
ance, there were no data or means were based on less than six samplers. 
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Table 7. Numbers of taxa of attached organisms colonizing artificial sub­
strates in various habitats and localities in primary streams 
during July, September and October, 1974 
Stream Month 
Brush Run 
Above Channel Below Above Channel Below 
Beaver July 15 13 14 15 13 
Creek Sept. 11 14 13 15 20 16 
Oct. 9 11 15 20 16 
South Fork July 14 14 13 15 13 
Iowa River Sept. 15 14 18 13 14 
Oct. 17 15 17 17 17 
Black Hawk July 11 14 11 16 
Creek Sept. 9 10 , 14 13 11 
Oct. 15 13 12 12 
In comparison of mean numbers of all attached organisms in the runs, 
the channelized locality had the highest numbers three times, the above 
once, and the below twice (Table S). There were brushpiles in the chan­
nelized locality only in Beaver Creek and the attached organisms were 
quite similar in the three localities. Since Black Hawk Creek, newly 
disturbed, did not have significantly lower populations than the other 
streams, statistical responses were assumed to be similar at the three 
streams for each month and thus streams were considered as statistical 
blocks. Means were calculated for each of six location-habitat combina­
tions but since all combinations were not observed in all streams, ad­
justed means were used in the statistical analysis. Multiple regression 
analysis of these adjusted means supplied information on differences 
Table 8. Mean numbers and volumes (ml) of all organisms colonizing artificial substrates in various 
habitats and localities in primary streams during July, September and October, 1974 
Brush Run 
Above Channel Below Above Channel Below 
Stream Month No. Vol. No. Vol. No. Vol. No. Vol. No. Vol. No. Vol. 
Beaver Creek July 94 0.7 103 0.7 92 0.4 159 1.3 114 0.8 
Sept. 70 0.1 76 0.1 53 0.1 126 0.1 180 0.4 104 0.2 
Oct. 19 0.1 35 0.1 79 0.2 140 0.6 114 0.2 
Mean 61 0.3 90 0.4 60 0.2 102 0.2 160 0.8 111 0.4 
South Fork July 136 0.8 165 1.2 196 1,8 222 1.6 160 1.1 
Iowa River Sept. 83 0.2 272 0.3 170 0.3 135 0.2 245 0.4 
Oct. 155 0.3 269 0.9 173 0.4 126 0.7 296 0.7 
Mean 125 0.4 235 0.8 150 0.8 161 0.8 234 0.7 
Black Hawk July 72 0.4 105 0.4 167 0.6 189 1.0 
Creek Sept. 146 0.4 120 0.2 146 0.2 119 0.1 129 0.1 
Oct. 60 0.4 57 0.3 49 0.4 106 0.4 
Mean 93 0.4 94 0.3 121 0.4 154 0.6 117 0.3 
between location-habitat combinations (above brush, above run, channel 
brush, channel run, below brush and below run). 
Mean volumes of all organisms colonizing artificial substrate sam­
plers were related to current velocity measured in habitats where samplers 
were placed. Linear regression analysis of mean volumes (ml) on current 
(cm/sec) showed a significant (F = 19.1, Prob > F = 0.0002) positive re­
lationship y = 0.0121X + 0.2204 with an r-square of 0.29 (Figure 4). 
Since variance in volumes was related to mean volumes, a log transforma­
tion was applied to normalize the data. Regression of log volumes on 
current showed that the linear model log y - 0.0122x - 0.7315 was signifi­
cant (F = 25.8, Prob > F = 0.0001) with an r-square of 0.36 (Figure 5). 
Significant relationship (F = 15.7, Prob > F = 0.0001) for a quadratic 
model log y = 0.0258x - 0.0003x2 _ 0.8215 gave an r-square value of 0.41. 
Since the quadratic model accounted for more variability (41%) than the 
linear model (36%) the quadratic model better explained the data. The 
models indicate that the combined volumes of all organisms are correlated 
with current. 
The only statistically significant differences between location-
habitat combinations were found in July (Table 9). In September and 
October there were no significant differences at the 95% confidence level 
for numbers of individual taxa, numbers of all organisms nor volumes of 
all organisms (Tables 10 and 11). 
In July, Isonychia was the only taxon that showed significant differ­
ences (F = 4.32, Prob > F = 0.05). Statistical comparison of brush and 
run means showed numbers of Isonychia in the runs significantly greater 
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Figure 4. Relationship of mean volumes of all organisms colonizing artificial substrates to 
current velocity (y = 0.0121x + 0.2204). 
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Figure 5. Relationship of log of mean volumes of all organisms coloniz­
ing artificial substrates to current velocity. The data are 
described by linear (log y = 0.0122x - 0.7315) and quadratic 
(log y = 0.0258X - 0.0003x2 - 0.8215) models. 
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Table 9. Adjusted means of numbers of organisms in various taxa, numbers 
of all organisms, and volumes (ml) of all organisms colonizing 
artificial substrates placed in six location-habitat combina­
tions, July 1974 
Location-habitat combination 
Taxon 
Above 
brush 
Above 
run 
Channel 
brush 
Channel 
run 
Below 
brush 
Below 
run 
Baeti s 1.78 1.31 2.97 1.50 2.86 0.89 
Caen is 4.67 2.12 5.01 2.00 1.86 1.37 
Isonychia 33.11 79.50 62.83 81.72 36.79 52.02 
Tricorythodes 11.56 16.38 10.99 16.22 13.60 11.93 
Unidentified 
Baetidae 2.72 7.48 6.71 4.72 6.60 4.11 
Heptaqenia 7.78 10.30 10.64 10.50 10.53 4.25 
Stenonema 8.67 6.75 6.83 4.83 8.54 4.11 
Unidentified 
Heptageniidae 1.94 0.26 2.87 4.22 2.63 1.42 
Cheumatopsyche 2.44 4.08 6.52 7.00 5.30 8.98 
Hydropsyche 15.44 30.15 -1.50 37.22 17.68 27.64 
Elmidae, larvae 0.11 0.31 0.04 0.06 0.00 0.00 
rlmiriao aiiiilrc 0.78 1.96 0.58 2.22 1.39 0.25 
Chironomidae, 
larvae 2.22 -0.71 5.67 7.61 4.82 5.68 
Chironomidae, 
pupae 0.00 -0.40 0.80 1.28 0.73 1.19 
Simuliidae, 
larvae 5.56 10.96 0.50 7.28 6.21 5.78 
Simuliidae, 
pupae 0.78 0.45 1.52 1.11 0.72 0.64 
All organisms 100.56 170.95 124.02 189.78 120.66 130.76 
Volume 0.63 1.19 0.73 1.29 0.65 0.78 
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Table 10. Adjusted means of numbers of organisms in various taxa, numbers 
of all organisms, and volumes (ml) of all organisms colonizing 
artificial substrates placed in six location-habitat combina­
tions, September 1974. There were no significant differences 
at 95% confidence level 
Location-habitat combination 
Taxon 
Above 
brush 
Above 
run 
Channel 
brush 
Channel 
run 
Below 
brush 
Below 
run 
Baeti s 0.56 5.61 -0.90 6.61 2.59 5.28 
Caenis 2.39 1.50 1.38 3.94 1.48 1.53 
Isonychia 0.28 0.56 -0.57 2.56 0.27 1.00 
Tricorythodes 1.11 3.00 2.54 2.50 5.23 4.17 
Unidentified 
Baetidae 0.50 3.83 -1.99 10.56 2.83 5.58 
Heptaqenia 2.00 0.89 1.87 2.11 1.70 4.08 
Stenonema 6.06 8.39 0.42 7.89 4.16 10.03 
Unidentified 
Heptageniidae 0.28 0.56 -0.07 0.28 0.64 1.22 
Cheumatopsyche . 2.11 10.17 5.50 11.11 15.80, 13.75 
Hydropsyche 0.83 4.17 -1.96 7.06 3.51 6.28 
Elmidae, larvae 0.17 0.11 0.07 0.11 0.00 0.36 
Elmidae, adults 0.17 0.33 0.24 1.61 0.99 1.85 
Chi ronomi dae, 
larvae 67.50 84.67 90.72 65.44 84.32 77.17 
Chironomidae, 
pupae 12.61 20.22 8.97 17.56 19.78 22.92 
Simuliidae, 
larvae 0.33 2.44 1.71 3.33 1.26 1.67 
Simuliidae, 
pupae 0.00 0.44 0.10 0.06 0.12 0.22 
All organisms 99.50 148.22 109.37 144.94 148.28 159.06 
Volume 0.22 0.17 0.12 0.23 0.18 0.23 
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Table 11. Adjusted means of numbers of organisms in various taxa, numbers 
of all organisms, and volumes (ml) of all organisms colonizing 
artificial substrates placed in five location-habitat combina­
tions, October 1974. There were no significant differences 
at 95% confidence level 
Location-habitat combination 
Above Above Channel Below Below 
Taxon brush run run brush run 
Taeniopteryx 1.00 1.12 0.82 1.33 1.96 
Baeti s 0.22 0.74 0.15 0.50 0.33 
Caenis 1.61 1.28 8.26 1.44 2.12 
Isonychia 0.56 0.79 1.03 1.56 1.70 
Tricorythodes 0.56 0.50 1.92 2.44 1.11 
Unidentified 
Baetidae 0.22 0.17 0.19 0.78 0.98 
Heptagenia 2.00 1.39 2.16 4.50 4.83 
Stenonema 5.56 8.89 6.52 5.67 10.57 
Unidentified 
Heptageni  dae 0.44 0.50 0.30 0.39 0.61 
Cheumatopsyche 12.78 17.43 41.98 24.56 30.91 
Hydropsyche 6.03 11.96 19.17 8.56 13.08 
Elmidae, larvae 0.11 0.58 0.91 0.22 0.51 
Elmidae, adults 0.64 0.33 0.97 0.44 0.47 
Chironomidae, 
larvae 7.75 6.17 16.79 15.22 13.17 
Chironomidae, 
pupae 0.17 0.11 0.98 0.17 0.39 
Simuliidae, larvae 36.33 47.38 2.83 51.78 87.23 
Simuliidae, pupae 0.22 0.28 0.23 0.67 0.33 
All organisms 78.03 100.46 108.85 122.83 172.21 
Volume 0.26 0.33 0.64 0.43 0.44 
than numbers in the brush (F = 14.78, critical F^_ Qgdfg = 5.99) (Table 
12). The volumes of Isonychia in samples collected in Beaver Creek, Black 
Hawk Creek and the South Fork of the Iowa River were 60%, 64% and 65% of 
the volumes of all organisms on samplers in these streams, and therefore, 
it is not surprising that trends seen in Isonychia are also evident in all 
organisms combined. Mean numbers of all organisms on samplers showed 
significant differences (F = 17.57, Prob > F = 0.002); numbers in the run 
were significantly higher than those in the brush (F. = 61.31, critical 
F^_ ggdfg = 5.99) (Table 13). Volumes of all organisms colonizing sam­
plers in July showed significant differences (F = 4.20, Prob > F = 0.05) 
and volumes were significantly higher in runs than in brushpiles (F = 
15.00, critical F^_ ggdfg = 5.99) (Table 14). The fact that the F value 
for numbers of all organisms is higher than that for Isonychia suggests • 
that there were similar trends in the other species even though not enough 
to show statistical significance when alone. Since volumes of all organ­
isms colonizing artificial substrates were positively related to current 
velocity and currents were higher in the runs than brushpiles, the greater 
numbers of Isonychia, numbers of all organisms and volumes of all organ­
isms in runs than in brushpiles may be attributed to higher currents. 
Hansen and Muncy (1971) found that relatively large numbers of organisms 
on artificial substrates for one of their sampling periods was probably a 
function of greater stream discharge during the period and Zimmer (1972) 
suggested that apparent differences in presence of some aquatic organisms 
colonizing artificial substrates may be closely related to stream currents 
in habitats where samplers were placed. 
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Table 12. Analysis of variance for comparison of brush and run mean 
numbers of Isonychia colonizing artificial substrates in July 
Source df Sum of squares Mean square F value 
Stream 2 1724.04 862.02 
Location-habitat 5 5795.56 1159.11 4.32 
brush vs run (1) 3967.17 3967.17 14.78® 
Error 6 1610.48 268.41 
Critical F _ ..dfj = 5.99. 
a-.UD o 
Table 13. Analysis of variance for comparison of brush and run mean 
numbers of all organisms colonizing artificial substrates in 
July 
Source df Sum of squares Mean square F value 
Stream 2 10332.09 5166.05 
Location-habitat 5 15178.37 3035.67 17.57 
brush vs run (1) 10591.90 10591.90 61.31* 
Error 6 1036.53 172.76 
^Critical F^^ ^gdfg = 5.99. 
The data suggest that mean numbers of all attached organisms in chan­
nel runs are not different from numbers in runs above and below the chan­
nel, therefore channelization had no measured effect on macroinvertebrates 
in this habitat. Brushpile habitat was absent in the channel in two 
streams but brush was present in the Beaver Creek channel and numbers of 
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Table 14. Analysis of variance for comparison of brush and run mean 
volumes of all organisms colonizing artificial substrates in 
July 
Source df Sum of squares Mean square F value 
Stream 2 1.16 0.58 
Location-habitat 5 1.05 0.21 4.20 
brush vs run (1) 0.75 0.75 15.00* 
Error 6 0.27 0.05 
^Critical F _ .cdfl = 5.99. 
a-.Ub b 
attached organisms were similar in channelized and unchannelized locali­
ties. Since the attached organisms come from the drift, the short stretch 
of channelization may not affect the numbers taken on the samplers, even 
though production of these organisms may have been reduced in the chan­
nelized localities. 
Drifting orqanisms 
Drifting macroinvertebrates were collected in above, channelized and 
below localities in primary streams to determine if there were differences 
due to short-reach channelization. 
Drifting organisms were collected in tapered nets constructed of 
fiberglass window screen with a mesh size of 1 mm. The 1 ft^ (929 cmf) 
opening in the net was supported by a rectangular wire frame 8 inches by 
18 inches (20.3 cm x 45.7 cm) and the distance from the opening to the net 
end was 31 inches (78.7 cm). Wire loops placed on the corners of the 
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frame secured the net to two iron reinforcing rods driven into the stream 
bottom. The nets were positioned approximately 5 cm above the stream 
bottom. 
Drift nets were placed in the stream during daylight for periods from 
10 to 30 minutes depending on the amount of suspended organic material in 
the water. When large amounts of suspended organic material were present, 
drift samples were taken for a shorter time period to avoid net clogging. 
After collection of the drift sample, current velocity was measured 15 cm 
above the stream bottom. Volume of water filtered for the sample period 
was estimated by multiplying the time length of the sample, times the 
current, times the net opening area. 
Three simultaneous samples were taken in each of the three locali­
ties. Disturbance effects were minimized by sampling downstream areas 
first then proceeding upstream. After collection, drift samples were 
placed in enamel pans and organisms were separated from the detritus. 
Organisms were preserved in 85% isopropyl alcohol in the field and identi­
fied and counted in the laboratory. 
Numbers of organisms (Appendix Tables A28-A30) were too low to allow 
calculation of reliable estimates of means for localities, so the taxa 
were analyzed on a presence - absence basis. 
The following taxa were found in drift samples: (Most of the organ­
isms were similar to those taken on the artificial substrates; those which 
were not taken also on artificial substrates are starred*.) 
Nematomorpha: 
Chordodidae. A few horsehair worms were found in October in Black 
Hawk Creek. 
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Annelida: 
Oligochaeta. Several oligochaete worms were collected in June in 
Beaver Creek. Substrate samples took only one oligochaete in the 
South Fork of the Iowa River. 
Branchiura; 
Argulidae*. Argulus was found in small numbers in July in the South 
Fork of the Iowa River. 
Decapoda*. A few Astacid crayfish were collected in June in the 
South Fork of the Iowa River. 
Ephemeroptera: 
Baetidae. Several Baetis were found in July in Black Hawk Creek and 
in September in Beaver Creek. 
Hemiptera: 
Corixidae. Several Corixids were found in August in Beaver Creek and 
in October in Black Hawk Creek. 
Tricoptera: 
Hydropsychidae. Small numbers of Hydropsyche were collected in July 
in Black Hawk Creek and in August in the South Fork of the Iowa 
River. 
Leptoceridae. Leptocella, found in all three streams, was common in 
July and August but rare in September at the South Fork of the Iowa 
River. A few Leptocella were collected in August and September in 
Beaver Creek and in October in Black Hawk Creek. 
Diptera: 
Chironomidae. Chironomid larvae, found in all three streams, were 
present in the South Fork of the Iowa River in small numbers in June 
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and July and common in August and September. Larvae were found in 
Black Hawk Creek in July and were abundant in September and October. 
Larvae were present in small numbers in June, August and September in 
Beaver Creek. Several pupae were found in July and September whereas 
pupae were abundant in October in Black Hawk Creek. A few pupae were 
collected in August in Beaver Creek. 
Culicidae*. Several Culicid larvae were found in October in Black 
Hawk Creek. 
Ephydridae*. Few Ephydrid larvae were collected in September in 
Beaver Creek. 
Simuliidae. Simuliid larvae were found in small numbers in July, 
August and September in the South Fork of the Iowa River. A few 
blackfly larvae were collected in September in Beaver Creek. 
Pulmonata: 
Physidae. Small numbers of Physa were found in July in the South 
Fork of the Iowa River. They were taken only in Beaver Creek on the 
substrate samplers. 
No trends were evident that would suggest differences in drifting 
macroinvertebrates due to effects of short-reach channelization. Although 
Hansen and Muncy (1971) showed larger sample sizes of drift, they found 
that average standing crops of drift were similar in number and weight in 
channelized and unchannelized areas of the Little Sioux River. It is 
commonly known that composition of drifting organisms follows a diurnal 
pattern characterized by increased abundance at night and decreased abun­
dance during daylight hours (Larimore, 1972; Waters, 1962). Small sample 
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sizes of drifting invertebrates in our study resulted in part because 
collections were taken during daylight hours when drift is at a minimum. 
Benthic organisms 
Benthic organisms were sampled with a core sampler constructed of a 
2-foot (61 cm) length of schedule 40 plastic pipe having an inside diam­
eter of 3 inches (7.6 cm). The bottom end of the pipe was driven into the 
stream bottom approximately 10 cm and the top was plugged with a #14 
rubber stopper. The substrate sample was placed in a pail, stirred vigor­
ously to separate organisms from the substrate and then the aquatic por­
tion was poured through a U.S. Standard Sieve #18 with a screen size of 
1 mm. Each benthic sample was stirred and sieved three times before 
organisms were removed from the sieve and preserved in 85% isopropyl 
alcohol. Organisms were identified and counted in the laboratory. 
The meager collections of macroinvertebrates in core samples (Appen­
dix Tables A31-A33) indicate that sand substrates support small benthic 
populations regardless of whether the area has been channelized and that 
these populations probably contribute little to stream drift. Other stud­
ies have shown that sand substrates support few aquatic invertebrates 
(Gersbacher, 1937; King and Ball, 1964; Bell, 1969). Similarity in 
species composition of benthic populations in channelized and unchan­
nelized areas has been documented by Kennedy (1955) and Barton et al, 
(1972b). Morris et al. (1968) found that average standing crops of 
benthos were similar in channelized and unchannelized areas of the 
Missouri River. Decrease in benthic populations in channelized areas of 
streams was documented by Tarplee et al. (1971) and Etnier (1972). 
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Fishes 
Fish populations in run, riffle and brushpile habitats in above, 
channelized and below localities at the six study streams were examined 
to determine if there were differences due to habitat and short-reach 
channelization. Populations in oxbows associated with short-reach chan­
nelization were examined to determine if populations were similar to 
mainstream populations. 
Fishes were sampled using an electro-shocking system comprised of a 
110-volt, 1100-watt a.c. generator and an electrified dip net. The a.c. 
current was rectified by means of diodes so that the net rim was the anode 
and the boat the cathode (Lamarque et al., 1974). Fishes in the influence 
of the electric field usually swam towards the electrified rim. Fishes 
not picked up in the net attached to the electrified rim were caught by a 
helper with a second nonelectrified net. The electro-shocking unit and 
tubs for holding fishes were placed in a 10-foot (3.1 m) johnboat that was 
towed by hand-line to the sampling areas. Except during periods of high 
water, all habitats in the study streams could be reached by wading. In 
each stream, sampling of fish populations began in the locality above the 
channel, proceeded to the channelized locality, and the locality below the 
channel was sampled last. This sampling sequence allowed us to utilize 
stream flow to move the boat along while we concentrated on catching fish. 
A fin clip study (discussed later) showed that our sampling technique did 
not recapture fishes already processed. Habitats sampled in the above and 
below localities were usually at least two stream meander lengths distant 
from the channelized area because we felt that samples of these habitats 
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taken less than two meander lengths distance from the channel would re­
flect influences of the channel. 
Brushpile habitats were sampled until few additional fishes could be 
caught. Runs were sampled by making diagonal passes from one bank to the 
other, progressing downstream in a zig-zag pattern and the entire riffle 
areas were sampled. Minutes spent shocking in each habitat were recorded. 
Captured fishes were placed in tubs corresponding to the habitat in 
which they were collected. Fishes were identified, counted, measured and 
weighed after each locality was sampled. Game fishes (black and yellow 
bullhead, channel catfish, large and smallmouth bass and white and black 
crappie) were preserved in 10% formalin for later laboratory analysis of 
stomach contents and nongame fishes were released. 
Each stream was sampled two or three times and oxbows were sampled 
twice during the 1974 sampling period. The data are presented in Appendix 
Tables A1-A18. 
Fish marking study 
A fish marking study was conducted to determine if previously proc­
essed fish were recaptured. Since some released fishes were in poor 
physical condition due to effects of capture and handling, stream currents 
may have carried some of these fishes to localities yet to be sampled. 
Fishes were marked in the three localities in the primary streams and 
identified by the following fin clips: right ventral for above the chan­
nel; left ventral for the channel; and right pectoral for below the chan­
nel . 
None of the 364 fish marked in the above or channel localities were 
caught further downstream. Of the 95 fish marked before the last sample 
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at each location, three carp were recaptured about 1 month after release 
in the same locality in Beaver Creek. 
The study indicated that the sampling technique used did not recap­
ture fishes already processed. 
Distribution by fish species 
Mean numbers and biomass per sampling period were calculated for each 
fish species collected in channelized and unchannelized localities in the 
six streams. Means were coded as to abundance and biomass to simplify 
analysis of data (Table 15). 
Table 15. Definition of occurrence and biomass groups of fish species 
collected in the study streams 
Mean number per 
sampling period Occurrence 
Mean biomass per 
sampling period 
(grams) 
Biomass 
group 
0 - 10 Rare = R 
O
 
o
 
LO 1 
o
 1 
11 - 50 Common = C 501 - 1000 2 
51 + Abundant = A 1001 - 5000 3 
5001 + 4 
Beaver Creek on Route 141 Twenty-nine species of fishes in six 
families were taken in three collections, one per month in July, August 
and October in Beaver Creek on Route 141 (Appendix Table A34). Carp, the 
most numerous Cyprinid in the channel, was common and in biomass group 3 
whereas other Cyprinids were rare. Three Catostomid fishes, three 
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Ictalund species, four Centrarchid fishes and the johnny darter were 
taken in the channel. 
In the unchannelized localities, carp was common with weights in 
biomass group 4 and other Cyprinids were common or rare. Green sunfish 
was the only abundant species in unchannelized areas and three Catostomid 
species, three Ictalurid species, three Centrarchid fishes and two darter 
species were rare. 
When a species was collected in both channel types, it was found in 
equal or greater occurrence and biomass groupings in the unchannelized 
locality compared to the channel, except that channel catfish, black bull­
head and black crappie were more abundant in the channel where they were 
found concentrated in scour holes and brushpiles. Carpsucker (spp.) also 
had a greater biomass in the channelized samples. 
Black Hawk Creek Twenty-five fish species in five families were 
taken in three collections, in July, September and October, in Black Hawk 
Creek (Appendix Table A35). Several Cyprinids (stoneroller, brassy 
minnow, bigmouth shiner, bluntnose minnow, and fathead minnow) were com­
monly found in the channel and all others were rare. Carpsucker (spp.) 
was the only common Catostomid taxon in the channel. Three Ictalurid 
species and the johnny darter made up the remainder of fishes collected in 
the channel and all showed rare occurrence. 
In unchannelized localities, one Cyprinid species (bluntnose minnow) 
was abundant, seven others (stoneroller, carp, brassy minnow, bigmouth 
shiner, spotfin shiner, sand shiner and creek chub) were common and four 
minnow species were rare. Carp had weights in the heaviest biomass group. 
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White sucker, the most numerous Catostomid species, was common with bio-
mass in the heaviest grouping. Four Ictalurids, three Centrarchids and 
the johnny darter were rare in unchannelized localities. 
When a species was collected in both channel types, it was found in 
equal or greater occurrence and biomass in the unchannelized locality than 
in the channel except for fathead minnow and carpsucker (spp.). Centrar­
chids were found only in the unchannelized localities whereas Ictalurids 
and the johnny darter was collected in both channel types; all these 
fishes were rare. 
Tipton Creek Twenty-three species of fishes in five families were 
identified from one September and one October collection in Tipton Creek 
(Appendix Table A36). In channelized localities, only five Cyprinids 
(brassy minnow, hornyhead chub, conmon shiner, bigmouth shiner, and fat­
head minnow) occurred commonly. Other Cyprinids, several Catostomid 
species and the johnny darter were rare. 
In unchannelized localities, hornyhead chub, common shiner, blacknose 
dace, and creek chub were abundant whereas other minnows were common or 
rare. White sucker was common and had the highest biomass. Other suckers 
were rare as were Ictalurids, Centrarchids and the johnny darter. 
When a species was collected in both channel types, occurrence and 
biomass groupings in the unchannelized were equal to or greater than those 
of the same species in the channel except for northern hog sucker. 
Ictalurid and Centrarchid species were collected only in the unchannelized 
locality. 
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Characteristics of fish populations in recently channelized streams 
Most species collected in channelized and unchannelized localities were 
in the Cyprinid family. When a species was collected in both channel 
types, it was usually found in equal or greater occurrence and biomass in 
the unchannelized locality than in the channel. 
Carp made up the heaviest biomass of all Cyprinid fish collected in 
Beaver Creek on Route 141 with greatest weight in the unchannelized 
locality, a situation also true in Black Hawk Creek. In Beaver Creek on 
Route 141 with scour holes and brushpiles in the channelized locality, 
carpsuckers, black bullheads, channel catfish and black crappie were more 
abundant in the channelized than unchannelized localities. In the other 
two streams these species were missing or of minor abundance and were more 
often in unchannelized than channelized localities. The number of species 
collected was greater in the unchannelized localities than in the channel 
in Black Hawk and Tipton Creeks but the number was the same in both chan­
nel types i n Beaver Creek on Route 141. 
Beaver Creek Thirty-three species of fishes in six families were 
identified from two August collections and one September collection in 
Beaver Creek (Appendix Table A37). The most numerous Cyprinids (stone-
roller, brassy minnow, bigmouth shiner, sand shiner, suckermouth shiner, 
and bluntnose minnow) in the channel were common and other Cyprinids were 
rare. Although carp was rare, it was in the highest biomass grouping of 
all Cyprinids (group 3). Carpsucker (spp.), the most numerous Catostomid 
taxon, was common whereas other suckers in the channel were rare. Channel 
catfish was abundant with biomass in group 3 and green sunfish was common 
whereas the other two Centrarchid species were rare. 
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In unchannelized localities, carp was abundant and had biomass in the 
highest grouping. Other Cyprinids (stoneroller, bigtnouth shiner, spotfin 
shiner, sand shiner, suckermouth shiner, and bluntnose minnow) were 
common and several minnows occurred rarely. Qui 11 back and carpsucker 
(spp.) were common Catostomid taxa and other Catostomids were rare. Chan­
nel catfish was common (biomass group 3) whereas other Ictalurids were 
rare. Green sunfish was common and other Centrarchids were rare in un­
channelized areas. 
Minnow species generally showed similar occurrence in both channel 
types, however, carp was rare in the channel (biomass group 3) and abun­
dant in unchannelized areas (biomass group 4). Two Catostomid species 
(river carpsucker and quillback) both in biomass group 3, were present 
only in the unchannelized areas whereas other suckers were generally rare 
and occurred in both channel types. Channel catfish was abundant in the 
channel, common in unchannelized and in biomass group 3 in both locali­
ties. Orar.gespotted sunfish, white and black crappie were collected only 
in the unchannelized areas whereas other Centrarchids occurred similarly 
in both channel types but were always in higher biomass groups in the 
unchannelized. More species were collected in the unchannelized than the 
channelized locality. 
Honey Creek In Honey Creek, 25 species of fishes in five families 
were found in two collections, one per month in July and November (Appen­
dix Table A38). In the channel the most numerous minnows (brassy minnow, 
common shiner, bigmouth shiner, bluntnose minnow, fathead minnow, black-
nose dace, and creek chub) showed common occurrence and other minnows were 
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rare. White sucker and northern hog sucker were found commonly and other 
Catostomids occurred rarely. 
In unchannelized localities, bigmouth shiner and creek chub were 
abundant and other Cyprinids were coranon or rare. One Catostomid species 
(white sucker) was common whereas the other suckers were rare. 
Occurrence and biomass groupings of a minnow species found in the 
unchannelized were equal to or greater than those of the same species in 
the channel. Catostomid species accounted for the greatest biomass of all 
fishes taken at this site. Ictalurid species were present in the unchan­
nelized but absent in the channel and Centrarchid species were rare in 
both channel types. More species were taken in unchannelized than the 
channelized section. 
South Fork of the Iowa River Thirty-three species of fishes in 
five families were taken in the mainstream of the South Fork of the Iowa 
River in three collections, one per month in July, August and October 
(Appendix Table A39). In the channel, six Cyprinid species (brassy 
minnow, common shiner, bigmouth shiner, sand shiner, bluntnose minnow, and 
creek chub) were common whereas others were rare. Two Catostomid species 
(northern hog sucker and golden redhorse) were common and other suckers 
occurred rarely. Ictalurids and Centrarchids were rare in the channel 
with the exception of green sunfish which was common. 
In unchannelized localities of the South Fork of the Iowa River, two 
Cyprinid species (bigmouth shiner and sand shiner) were abundant and other 
minnows were common or rare. Carp was common and had biomass in the 
highest grouping. Qui 11 back, northern hog sucker, golden redhorse and 
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green sunfish were common whereas other Catostomids and Centrarchids were 
rare. Ictalurids and darters were rare in unchannelized areas. 
When a species was found in both channel types, its occurrence and 
biomass grouping in the unchannelized was usually equal to or greater than 
its occurrence and gravimetric category in the channel. More species were 
collected in the unchannelized than in the channelized sections. 
Characteristics of fish populations in old channelized streams 
Cyprinidae was the most speciose family of fishes found in channelized and 
unchannelized areas in Beaver Creek, the South Fork of the Iowa River and 
Honey Creek. If there were differences in occurrence and biomass grouping 
for a minnow species collected in either channel type, greatest occurrence 
and highest biomass was usually recorded in unchannelized localitites. 
Carp had biomass in the highest group considering all Cyprinid species in 
Beaver Creek and the South Fork of the Iowa River and this biomass was re­
corded in the unchannelized localities. Catostomid species generally 
tended to be in a higher biomass category in unchannelized areas although 
occurrences of any one sucker species in the unchannelized and channelized 
areas were generally similar. Channel catfish was abundant in the channel 
and common in unchannelized areas of Beaver Creek and all Ictalurids were 
rare in both channel types of the other streams. Except for green sun-
fish, a common sunfish in both channel types of Beaver Creek and the South 
Fork of the Iowa River, all Centrarchids were rare in old channelized 
streams. More species were collected in the unchannelized than in the 
channeli zed 1ocali ti es. 
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Oxbows Fewer species were taken in the oxbows than in the streams 
and the species tended to be similar in the Tipton Creek and Iowa River 
oxbows (Appendix Table A40). 
Abundance of game and nongame species 
Streams within the recent and old channelization groups were con­
sidered as statistical blocks and multiple regression analysis was used to 
determine if there were statistical differences between mean catches 
(numbers and weights) per effort (minutes) for similar habitats in chan­
nelized and unchannelized localities. Beaver Creek on Route 141, recently 
channelized, had an unusual channelized locality and was analyzed sepa­
rately. For each habitat sampled, catches were calculated for game and 
nongame fishes. Catches of fishes in different habitats are not directly 
comparable because susceptibility to capture by electro-shocking varies 
with habitat. In runs, fishes disperse as the shocking crew approaches 
whereas fishes near or in brush habitat tend to concentrate here when 
disturbed. Because of these behavioral differences, mean catches were 
compared for similar habitats above, below and in the channelized locali-
ti es. 
Since seasonal changes in composition of fish populations were not 
expected to be great, the sampling period was not divided into a series of 
time periods for data analysis; however, stream discharge generally re­
ceded throughout the sampling period (Table 6). Since sampling efficiency 
was greater at low stream discharges, a stream discharge variable was in­
cluded in the regression analysis. This variable was found to be statis­
tically nonsignificant in terms of catches per effort; however, only two 
or three discharge levels were measured at each stream. 
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Differences in catches between above, channelized and below locali­
ties were not statistically significant at the 95% confidence level. 
Since catches on 23 occasions in the above locality were greater than 
below and catches on 25 occasions in the below locality were greater than 
above, there was no evidence that catches in above and below localities 
were significantly different and a mean unchannelized value was calculated 
by averaging catches in above and below areas. This mean unchannelized 
value was compared with catches in the channelized locality. 
In Tipton and Black Hawk Creeks, both recently channelized, catches 
(grams and numbers/min) of nongame fish caught in channel runs were lower 
than catches in unchannelized runs but the difference was statistically 
significant (F = 5.78, Prob > F = 0.03) only when measured as grams/min 
(Table 16). Brushpile habitat was absent in channelized localities in 
Tipton and Black Hawk Creeks but was present in unchannelized localities 
where mean catches of nongame fish were 219.97 and 351.93 grams/min or 
8.87 fish/min and 4.26 fish/min. 
Although game fish catches (grams/min) in Tipton and Black Hawk 
Creeks were lower in the channel than unchannelized runs, the differences 
were not statistically significant at the 95% confidence level (Table 17). 
However, total numbers of game fish per effort in the channel run were 
significantly less than numbers caught in the unchannelized run (F = 4.72, 
Prob > F = 0.05). No game fish were caught in brushpile habitat in un­
channelized areas in Tipton Creek whereas game fish catches in similar 
habitat in Black Hawk Creek were 13.48 grams/min or 0.11 fish/min. 
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Table 16. Mean catches per effort of nongame fish in various streams and 
habitats (C = channelized, U = unchannelized). The probabili­
ty, a, that the differences between channelized and unchannel-
ized areas were due to chance is given whenever it is 0.05 or 
less® 
Channel Grams/min No./min 
age Stream Habitat C U C U 
Recent Tipton Cr. Run 82.85 < 204.25 6.03 < 8.88 
Recent Black Hawk Cr. Run 53.58 < 401.68 (o=0.03) 
5.84 < 6.05 
Recent Tipton Cr. Brush 219.97 - 8.87 
Recent Black Hawk Cr. Brush 315.93 - 4.26 
Recent Beaver 141 Cr, Run 61.04 > 23.25 1.68 > 1.22 
Recent Beaver 141 Cr. Brush 226.55 > 168.55 5.09 > 3.72 
Old S. Fork Iowa R. Run 254.68 > 248.01 7.10 < 7.31 
Old Honey Cr. Run 458.31 > 109.62 9.04 > 3.61 
Old Beaver Cr. Run 110.49 > 51.39 
(a=0.03) 
8.00 > 3.57 
Old S. Fork Iowa R. Brush 50.60 < 382.74 6.00 < 7.32 
Old Honey Cr. Brush 115.65 < 301.93 3.62 < 7.69 
Old Beaver Cr. Brush 188.60 < 568.88 3.40 < 5.09 
Old S. Fork Iowa R. Riffle 44.37 > 8.91 4.33 > 3.13 
Old Honey Cr. Riffle 40.43 > 4.85 5.48 > 2.50 
Old Beaver Cr. Riffle 15.40 (a=0.001) 
5.10 -
Recent Tipton Cr. Oxbow 68.02 9 .13 
Old S. Fork Iowa R. Oxbow 9.85 1 .71 
^Means presented are not adjusted but arithmetic. 
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Table 17. Mean catches per effort of game fish in various streams and 
habitats (C = channelized, U = unchannelized). The probabili­
ty, a, that the differences between channelized and unchannel-
ized areas were due to chance is given whenever it is 0.05 or 
less® 
Channel Grams/mi n No./min 
age Stream Habi tat C U C U 
Recent Tipton Cr. Run 0.00 < 5.50 0.00 < 0.05 
Recent Black Hawk Cr. Run 0.07 < 2.85 0.03 < 0.07 (o=0.05) 
Recent Tipton Cr. Brush 0.00 0.00 
Recent Black Hawk Cr. Brush 13.48 o.n 
Recent Beaver 141 Cr. Run 3.30 > 3.16 0.09 < 0.17 
Recent Beaver 141 Cr. Brush 6.11 < 11.42 0.37 > 0.07 
Old S. Fork Iowa R. Run 9.71 > 5.51 0.08 > 0.04 
Old Honey Cr. Run 3.33 > 0.39 0.03 > 0.01 
Old Beaver Cr. Run 88.07 > 12.62 
(a=0.01) 
1.96 > 0.26 
(a=0.02) 
Old S. Fork Iowa R. Brush 0.00 < 9.36 0.00 < 0.07 
Old Honey Cr. Brush 0.55 < 21.33 0.27 < 0.47 
Old Beaver Cr. Brush 58.95 < 77.39 1.85 > 0.91 
Old S. Fork Iowa R. Riffle 0.00 0.00 0.00 0.00 
Old Honey Cr. Riffle 0.07 > 0.00 0.10 > 0.00 
Old Beaver Cr. Riffle 0.15 0.15 
Recent Tipton Cr. Oxbow 11.24 0.17 
Old S. Fork Iowa R. Oxbow 13.05 0.18 
®Means presented are not adjusted but arithmetic. 
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In Beaver Creek on Route 141, catches (grams or numbers/min) of non-
game fish in runs were greater in the channelized area (Table 16). Fishes 
were found concentrated in holes scoured around bridge pilings in the 
channel. Since scour holes were absent in run habitat in unchannelized 
localities, and fishes were not concentrated, higher nongame fish catches 
in the channel run reflected the concentration of fishes in holes around 
pilings. Brushpile habitat present in the channel also yielded higher 
catches of nongame fish than brush in unchannelized localities. Apparent­
ly catches of nongame fishes reflected a concentration in the channelized 
locality due to a combination of beneficial habitats provided by scour 
holes and brushpiles. 
Catches of game fish in Beaver Creek on Route 141 were small compared 
to nongame fish catches and means did not show any consistent trends 
(Table 17). 
In old channelized streams (South Fork of the Iowa River, Honey Creek 
and Beaver Creek), nongame fish catches (grams/min) in run habitats were 
significantly greater in the channelized locality (F = 5.74, Prob > F = 
0.03) but catches expressed as numbers/min were not statistically differ­
ent (Table 16). Brushpile habitat was sampled in all localities in old 
channelized streams and although catches of nongame fish were not signif­
icantly different, smaller catches were always recorded for brush in the 
channel. Riffle habitat in the channel was present in all three streams 
but sometimes riffles were lacking in unchannelized localities. Catches 
(grams and numbers/min) of nongame fish in riffle habitat were greater in 
the channelized locality but were significantly greater (F = 31.21, Prob 
> F = 0.001) only when measured as grams/min. 
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Game fish catches in old channelized streams were small in comparison 
to nongame fish catches. Catches were significantly higher in channel 
runs than in unchannelized runs when expressed as grams/min (F = 8.12, 
Prob > F = 0.01) and as numbers/min (F = 5.98, Prob > F = 0.02) (Table 
17). Game fish catches in brushpiles were usually higher in the unchan­
nelized locality but differences were not statistically significant. Few 
game fish were collected in riffle habitat and differences between chan­
nelized and unchannelized localities were not statistically significant. 
Greater catches were usually recorded in the channelized localities 
of old channelized streams than in channelized localities of recently 
channelized streams (Tables 16 and 17). Brushpile catches were made in 
the channel of old channelized streams but this habitat was absent in the 
channel of two recently channelized streams. Run habitat was present in 
the channelized locality of recently and old channelized streams. Catches 
(numbers and grams/min) of game and nongame fishes were higher in channel 
runs in old channelized streams than in channel runs in recently chan­
nelized streams, but differences were significant only when measured as 
grams/min of game fish (F = 5.73, Prob > F = 0.05) and nongame fish (F = 
16.50, Prob > F = 0.005). 
Tipton Creek oxbow yielded higher catches of nongame fish than the 
South Fork of the Iowa River oxbow but the game fish catches were similar 
(Tables 16 and 17). 
As mentioned previously, electro-shocking efficiency in different 
habitats may vary, however, catches of nongame and game fish in various 
habitats were compared to determine if general trends in abundance of 
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catches were evident (Table 18). Mean catches (grams/min) of game and 
nongame fish in the streams were always highest in brushpiles, lower in 
runs and least in riffles; numbers/min usually showed the same trend. 
Catches of game and nongame fish in oxbow habitat were usually greater 
than catches in riffles but less than catches in runs. 
Food habits of game fishes 
Except for channel catfish in Beaver Creek and Beaver Creek on Route 
141, game fish stomach sample sizes were too small to justify comparisons 
of food habits in channelized and unchannelized localities and the data 
for other species were combined within each stream. 
Fish stomach contents were examined in the laboratory and organisms 
were identified to the lowest taxon practical. Numbers of individuals per 
taxon were recorded and the weight of each taxon was measured on a 
Sartorious Type 2442 electronic balance. 
The foods of the black and yellow bullheads (Appendix Tables A41 and 
A42) were quite varied with insects commonly taken. Fishes (Cyprinids and 
in one case a Centrarchid) were eaten by four black bullheads and one 
yellow bullhead. 
The types of food eaten by channel catfish (Appendix Tables A43-
A46) did not differ much from that of the bullheads. Channel catfish ate 
more crayfish, and those collected in August in Beaver Creek had eaten 
quantities of corn, Zea mays. Higher percentages of the channel catfish 
taken from channelized areas were empty than were those from the unchan­
nelized areas and in Beaver Creek the foods taken in the channelized were 
less varied than in the unchannelized areas. 
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Table 18. Mean catches per effort of nongame and game fish in various 
habitats in recent and old channelized streams 
Channel 
Fish age Habitat Grams/min No./min 
Nongame Recent Run 137.78 4.95 
Recent Brush 232.75 5.49 
Old Run 205.42 6.44 
Old Brush 268.07 5.52 
Old Riffle 22.79 4.11 
Oxbow 38.94 5.42 
Game Recent Run 2.48 0.07 
Recent Brush 7.75 0.14 
Old Run 19.94 0.40 
Old Brush 27.93 0.60 
Old Riffle 0.04 0.05 
Oxbow 12.15 0.17 
The smallmouth and largemouth bass (Appendix Tables A4? and A48) took 
much the same foods as the bullheads and catfish but the smaller insects 
like the Diptera comprised a much lower percentage of the total food. 
Crayfish and fish provided the bulk of the food. One bass had eaten a 
sucker which amounted to 53% of the total weight of the food in the 12 
bass from Beaver Creek. 
Cyprinids comprised most of the food of the white and black crappies 
(Appendix Tables A49 and A50). Black crappies ate more Hemipterans than 
did the other species and one had taken a grasshopper. 
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DISCUSSION 
This study indicates that short-reach stream channelization asso­
ciated with highway bridge replacement usually causes the following: 1) 
loss of stream length; 2) minor changes in some physical-chemical param­
eters; 3) loss of cover in the altered localities; 4) no detectable change 
in macroinvertebrate populations; 5) minor changes in fish populations and 
foods eaten; and 6) formation of oxbows. Some of these effects like loss 
of cover and minor changes in fish populations tend to recover if there is 
no further disturbance in the altered areas. 
Since the sites studied here were all bridge replacements, straight­
ening had probably occurred when the first bridges were built and stream 
loss was less than would be expected with new construction. Stream length 
was lost at Tipton Creek, Beaver Creek, Honey Creek and the South Fork of 
the Iowa River; the greatest loss of stream length (429 m) was recorded at 
Tipton Creek and the least (151 m) at Beaver Creek. The old channel bed 
was reworked at Black Hawk Creek and Beaver Creek on Route 141, with no 
loss of stream length. 
In localities below the channel in primary streams, faster currents, 
narrower widths and often shallower depths than in upstream localities 
were noted. In normal streams these conditions would not be found and it 
is suggested that the channelized locality affected the locality below the 
channel by contributing sediments scoured from channel banks. There was 
no evidence that dissolved oxygen and turbidity were affected by short-
reach channelization. 
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Short-reach channelization usually results in loss of cover in the 
disturbed localities. In recently channelized streams such as Black Hawk 
Creek and Tipton Creek, cover is absent or very limited in the disturbed 
areas, however, unusual situations may occur, as noted in Beaver Creek on 
Route 141, when scour holes are formed around bridge pilings and some 
cover (brushpiles) is left in the channelized locality. Old channelized 
streams similar to the three examined in this study have cover in the 
channelized locality although it may not be as much as in localities above 
and below the channelization. 
Stream macroinvertebrate populations are important sources of fish 
food organisms. Although macroinvertebrates were examined using three 
different collecting techniques, no detectable changes in macroinverte­
brate populations were attributed to short-reach channelization. Hansen 
and Muncy (1971) reported that production of drift in the unchannelized 
area of the Little Sioux River was benefited by numerous brushpiles and 
associated pools. Zimmer (1972) suggested that aquatic invertebrate pro­
duction on submerged logs and brushpiles in the area of shifting sand 
substrates adds significantly to the diversity of drifting fauna in the 
region. Our study indicates that colonization of artificial substrates in 
channelized and unchannelized localities is similar, however, reduction of 
natural brushpile area recorded in channelized localities probably results 
in less production of attached macroinvertebrates potentially available 
for fish food. 
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More fish species were found in unchannelized than channelized local­
ities in five of the six streams studied; Beaver Creek on Route 141 had 
the same number of species in both channel types however the channel was 
unusually short and had brushpiles. Hansen and Muncy (1971) and Congdon 
(1971) reported greater numbers of species in unchannelized than chan­
nelized sections of other streams. In the two recently channelized 
streams that lacked brushpiles in the channel, catches of fishes were less 
in the channelized localities than in unchannelized localities, however, 
in a recently channelized stream with brush in the channel, catches were 
greater in the channel than in unchannelized localities. In old chan­
nelized streams, catches in the channel were usually similar or greater 
than catches in unchannelized localities, indicating recovery of the fish 
populations. 
The channelized locality of old channelized streams had higher 
catches than the channelized locality of recently channelized streams; 
this trend probably reflects the presence of habitats available to fish 
populations such as vegetated banks, brushpiles and associated holes not 
usually found in the channel of recently channelized streams. Large 
catches of fishes recorded in brushpile habitat indicate that this habitat 
is used for cover and that fishes tend to concentrate here. This concen­
tration is a result of a combination of factors including natural habitat 
preference and a behavioral response to disturbance resulting from shock­
ing crews. Channel catfish had higher percentages of empty stomachs in 
the channelized than in unchannelized localities, an indication that there 
may be less food available to catfish in the channelized locality. 
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Several other studies have attributed decreased fish populations in 
channelized areas to loss of habitat in these areas (Tarplee et al., 1971; 
Trautman and Gartman, 1974; Hansen and Muncy, 1971; Congdon, 1971; Etnier, 
1972; Welker, 1967) and numerous other studies have documented reduction 
of fish populations in the channelized areas of various waterways (Muggins 
and Moss, 1974; Bayless and Smith, 1964; Johnson, 1964; Whitney and 
Bailey, 1959). Although our study of two recently channelized Iowa 
streams showed lower catches per effort in the channel. Barton et al. 
(1972b) indicated that fish populations in the changed and unchanged por­
tions were similar in a study of five sections of short-reach channeliza­
tion in the Weber River, Utah. In this case, suitable habitat in the 
channel was provided by wire gabions, large rocks and rip rap which evi­
dently was utilized by fish populations. 
Since the channelized localities of streams channelized 10 to 15 
years ago had habitats and fish populations similar to those localities 
above and below, recovery apparently occurs within this period. The 
amount of cover, however, was not quite as great as in the unchannelized 
localities. The loss of stream length is permanent, however. Tarplee 
et al. (1971) found that fish populations in channelized (probably long-
reach) North Carolina coastal plains streams may recover to natural levels 
in approximately 15 years provided there are no additional alterations of 
stream bed, banks, forest canopy or aquatic vegetation. However, Bayless 
and Smith (1964) noted that there was no significant return toward the 
natural stream fish populations within a 40-year period following channel­
ization (probably long-reach) of some North Carolina streams. 
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Portions of the old channel are often left on the flood plain after 
short-reach channelization; if these depressions hold water, they provide 
habitat similar to natural oxbows. Oxbows were found at the South Fork of 
the Iowa River, Tipton, Beaver and Honey Creeks, but were dry at the last 
two streams during the 1974 sampling season. Although oxbows do provide 
habitat for certain types of fishes, channelization results in a net loss 
of lotie habitat available to fish populations (Congdon, 1971; Barton 
et al., 1972b). Our study showed smaller catches and fewer fish species 
in oxbows than in the mainstreams. Since these oxbows were often isolated 
from the mainstream by levees, fish populations could not interchange with 
the mainstream except during flood conditions. Deep mud substrates in 
oxbows indicated that siltation and organic build-up was causing this 
habitat to become shallower. This characteristic and some low dissolved 
oxygen levels tended to eliminate the less tolerant fish species and to 
provide less than ideal conditions for the more tolerant species. There­
fore the role of oxbows at the study streams formed as a result of short-
reach channelization apparently is a minor one in terms of fish production 
and contribution to mainstream populations. 
Limitations of this study are as follows: 1) most of the study 
streams had been channelized sometime in the past; 2) there were various 
field sampling problems; and 3) many of the effects discussed could be 
anticipated to be minor because of the short stream lengths that were 
channelized. 
Examination of aerial photographs indicates that most Iowa streams 
had been previously channelized in the vicinity of highway bridges. 
Short-reach channelization was commonly conducted in association with 
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construction of bridges in Iowa during the early 1900's. Although there 
have been great improvements in highway systems of Iowa since the original 
roads were built, modern bridges were often placed on the original bridge 
sites. Channelization associated with replacement bridges was usually 
conducted on areas previously altered in conjunction with original bridge 
construction. Stream channelization in the vicinity of bridges was also 
conducted by landowners for agricultural purposes. Previous alteration 
was characteristic of the six streams examined in this study, however, the 
sites were representative of most central Iowa streams. Because of the 
past alterations, comparisons of parameters measured in the channel with 
parameters in "unchannelized" localities above and below the channel often 
involve comparisons between recently altered areas and areas altered at 
some time in the past. 
Some sampling problems were encountered in the study. Mean water 
levels in streams during the 1974 field season were twice as high as the 
long term mean levels. High water, especially in early and mid-summer 
made field work difficult and limited sampling to late summer and fall. 
Samples of biological and physical-chemical parameters during early and 
mid-summer would be desired to provide a more complete evaluation of 
channelization effects. Sampling was conducted for only one field season. 
Data from more than one field season would be desirable to provide sea­
sonal replicates of the various parameters studied. 
Problems were noted with the electro-shocking method of collecting 
fishes. It was noted that behavioral response of fishes disturbed by 
shocking crews differs in various habitats. Since disturbance results in 
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fish concentration in brushpiles and dispersal in runs, capture efficien­
cies are probably greater in brushpiles. Because capture efficiencies 
differ according to habitat, statistical comparisons between habitats were 
not possible. Capture efficiency of fishes may also have differed in 
channelized and unchannelized localities. Greater capture efficiency 
probably occurred in channelized localities where there often were more 
shallow areas than in above and below localities. In shallow areas, 
electro-shocking more effectively shocked fishes whereas in deeper areas, 
the electric field may not have simultaneously affected the entire water 
column possibly allowing some escapement. Shocked fishes in shallower 
areas may have been more visible and therefore easier to collect than in 
deeper areas. Hansen and Muncy (1971) suggested that because of different 
physical conditions at each of their sampling stations, effectiveness of 
shocking some fish species may be different, possibly resulting in rates 
of catch not related to abundance of some fishes, but related to stream 
conditions. 
Results of this study indicate that short-reach channelization asso­
ciated with highway bridge replacement has minor impact on fishes and fish 
food organisms in central Iowa streams. The most evident impact of short-
reach channelization on these organisms is removal of cover in the altered 
area and loss of stream length. 
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APPENDIX: FIGURES AND TABLES 
Figure Al. Cross-sectional depth measurements and depth contours in 
various localities in Black Hawk Creek, 23 October, 1974. 
Distance between sections is 38 m. 
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Figure Al. (continued) 
Figure A2. Cross-sectional current velocity measurements and velocity 
contours in various localities in Black Hawk Creek, 23 
October, 1974. Distance between sections is 38 m. 
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Figure A2. (continued) 
Figure A3. Cross-sectional depth measurements and depth contours in 
various localities in Beaver Creek, 8 October, 1974. 
Distance between sections is 32 m. 
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Figure A4. Cross-sectional current velocity measurements and velocity 
contours in various localities in Beaver Creek, 8 October, 
1974. Distance between sections is 32 m. 
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Figure A5. Cross-sectional depth measurements and depth contours in 
various localities in the South Fork of the Iowa River, 
21 October, 1974. Distance between sections is 17 m. 
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Figure A5. (continued) 
Figure A6. Cross-sectional current velocity measurements and velocity 
contours in various localities in the South Fork of the 
Iowa River, 21 October, 1974. Distance between sections 
is 17 m. 
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Table Al. Numbers and weights (grams in parentheses) of various fish species collected in locations 
and habitats in Beaver Creek on Route 141 on 10 and 11 July, 1974. Area sampled (mf) and 
minutes shocking time per habitat are presented. Stream discharge was 3.95 mVsec 
Location Habitat 
Area (mf) 
sampled 
Minutes 
shocking 
time 
Brassy 
minnow 
Spotfin 
shiner 
Sand 
shiner 
Bluntnose 
minnow 
Creek 
chub Carp 
Above Brush 54 25 8 (7) 4 (9) 8 (2) 2 (102) 3 (1736) 
Above Run 528 15 1 (1) 1 (1) 1 (1) 1 (6) 2 (672) 
Channel Run 774 20 3 (3) 2 (3) 4 (2186) 
Below Brush 48 30 3 (1949) 
Below Run 834 20 4 (12) 
Table Al. (continued) 
Location Habitat 
Area (mf) 
sampled 
Minutes 
shocking 
time 
Carp-
sucker 
spp. 
Redhorse 
spp. 
Channel 
catfish 
Green 
sunfish 
Orange-
spotted 
sunfish 
Whi te 
crappie 
Above Brush 54 25 1 (530) 53 (454) 
Above Run 528 15 1 (400) 1 (16) 8 (92) 
Channel Run 774 20 1 (184) 1 (28) 9 (70) 1 (10) 
Below Brush 48 30 2 (368) 2 (160) 1 (10) 1 (250) 
Below Run 834 20 1 (80) 
Table A2. Numbers and weights (grams in parentheses) of various fish species collected in locations 
and habitats in Beaver Creek on Route 141 on 15 and 16 August, 1974. Area sampled (mf) 
and minutes shocking time per habitat are presented. Stream discharge was 0.48 mVsec 
Location Habitat 
Area (mf) 
sampled 
Minutes 
shocking 
time 
Gizzard 
shad 
Brassy 
mi nnow 
Emerald 
shiner 
Bigmouth 
shiner 
Spotfin 
shiner 
Sand 
shinei 
Above Brush 54 30 3 (7) 3 (5) 9 (22) 1 (1) 
Above Run 704 20 4 (4) 8 (10) 6 (22) 5 (5) 
Channel Brush 28 14 
Channel Run 1032 18 1 (15) 3 (6) 7 (6) 4 (14) 1 (1) 
Below Brush 48 20 1 (1) 1 (2) 1 (1) 
Below Run 1390 15 1 (1) 3 (3) 3 (3) 
Table A2. (continued) 
Location Habitat 
Area (mf) 
sampled 
Minutes 
shocking 
time 
Sucker-
mouth 
shiner 
Bluntnose 
mi nnow 
Bullhead 
minnow 
Creek 
chub 
Carp-
sucker 
Carp spp. 
Above Brush 54 30 2 (5) 10 (20) 1 (1) 20 (4443) 
Above Run 704 20 2 (3) 2 (1) 1 (2) 
Channel Brush 28 14 1 (5) 9 (2080) 3(966) 
Channel Run 1032 18 6 (10) 1 (76) 
Below Brush 48 20 19 (6830) 2(283) 
Below Run 1390 15 5 (8) 1(216) 
Table A2. (continued) 
Minutes 
Area (mf) shocking Hog Shorthead Yellow Channel 
Location Habitat sampled time sucker redhorse bullhead catfish Stonecat 
Above Brush 54 30 1 (2) 1 (1334) 
Above Run 704 20 9 (7) 
Channel Brush 28 14 1 (38) 2 (143) 
Channel Run 1032 18 2 (61) 
Below Brush 48 20 3 (372) 
Below Run 1390 15 1 (189) 1 (155) 
Table A2. (continued) 
Minutes Orange- Slender-
Area (mf) shocking Margined Green spotted Black Johnny head 
Location Habitat sampled time madtom sunfish sunfish crappie darter darter 
Above Brush 54 30 77 (905) 2 (11) 1 (72) 
Above Run 704 20 5 (28) 2 (2) 
Channel Brush 28 14 1 (6) 6 (55) 1 (6) 
Channel Run 1032 18 9 (89) 1 (1) 
Below Brush 48 20 15 (76) 1 (3) 1 (84) 2 (1) 1 (3) 
Below Run 1390 15 1 (9) 1 (2) 1 (3) 
Table A3. Numbers and weights (grams in parentheses) of various fish species collected in locations 
and habitats in Beaver Creek on Route 141 on 30 October, 1974. Area sampled (mf) and 
minutes shocking time per habitat are presented. Stream discharge was 0.12 m^/sec 
Minutes 
Area (mf) shocking Gizzard Stone- Brassy Bigmouth Spotfin Sand 
Location Habitat sampled time shad roller minnow shiner shiner shiner 
Above Brush 54 5 1 (4) 4 (6) 1 (1) 
Above Run 528 10 2 (8) 14 (8) 
Channel Brush 30 5 1 (5) 5 (5) 2 (8) 1 (1) 
Channel Run 387 10 1 (3) 3 (10) 1 (1) 1 (1) 
Channel Scour 
holes 
50 5 1 (28) 1 (8) 11 (44) 
Table A3, (continued) 
Minutes Sucker- River 
Area (mf) shocking mouth Bluntnose Fathead Creek carp-
Location Habitat sampled time minnow minnow minnow chub Carp sucker 
9 (42) 
1 (32) 
1 (2) 2 (6) 3 (8) 9(1356) 
4 (13) 1 (3) 2(324) 
1 (6) 1 (38) 27(6114) 10(2171) 
holes 
Above Brush 54 5 
Above Run 528 10 
Channel Brush 30 5 
Channel Run 387 10 
Channel Scour 50 5 
Table A3, (continued) 
Location Habitat 
Area (m^) 
sampled 
Minutes 
shocking 
time 
Shorthead 
redhorse 
Black 
bullhead 
Channel 
catfish 
Green 
sunfish 
Orange-
spotted 
sunfish 
Above Brush 54 5 41 (207) 
Above Run 528 10 4 (20) 6 (18) 
Channel Brush 30 5 3 (10 18 (145) 
Channel Run 387 10 1 (48) 1 (51) 3 (67) 
Channel Scour 
holes 
50 5 11 (477) 48 (1546) 9 (99) 3 (11) 
Table A3, (continued) 
Area (mf) 
Location Habitat sampled 
Above Brush 54 
Above Run 528 
Channel Brush 30 
Channel Run 387 
Channel Scour 50 
holes 
Minutes 
shocking White Black Johnny 
time crappie crappie darter 
5 
10 2 (4) 
5 1 (2) 
10 5 (12) 
5 1 (46) 14 (847) 
Table A4. Numbers and weights (grams in parentheses) of various fish species collected in locations 
and habitats in Black Hawk Creek on 31 July, 1974. Area sampled (mf) and minutes 
shocking time per habitat are presented. Stream discharge was 1.18 mVsec 
Minutes Sucker-
Area (m2) shocking Stone- Brassy Bigmouth Spotfin Sand mouth 
Location Habitat sampled time roller minnow shiner shiner shiner shiner 
Above Brush 80 25 
Above Run 3990 30 
Channel Run 1368 25 
Below Brush 98 15 
Below Run 3420 30 
1 (1)  
1 (4) 
1 (1) 
10 (17) 
11 (25) 
2 (3) 
9 (12) 
8 (19) 
21 (65) 
7 (15) 
8 (32) 
2 (3) 
3 (7) 1 (8) 
Table A4, (continued) 
Location Habitat 
Area (mf) 
sampled 
Minutes 
shocking 
time 
Bluntnose 
minnow 
Blacknose 
dace 
Creek 
chub 
Carp-
sucker 
Carp spp. 
White 
sucker 
Above Brush 80 25 21 (84) 4 (145) 15(7284) 2(406) 
Above Run 3990 30 5 (12) 5 (100) 4(1602) 9(1396) 
Channel Run 1368 25 3 (1) 1 (1) 2 (47) 4(265) 
Below Brush 98 15 6(4724) 2(375) 4(1140) 
Below Run 3420 30 6 (12) 1 (79) 8(1241) 1(34) 10(3105) 
Table A4, (continued) 
Location Habitat 
Area (mf) 
sampled 
Minutes 
shocking 
time 
Shorthead 
redhorse 
Golden 
redhorse 
Black 
bullhead 
Yellow 
bullhead 
Channel 
catfish 
Above Brush 80 25 1 (324) 1 (600) 
Above Run 3990 30 3 (17) 
Channel Run 1368 25 1 (568) 
Below Brush 98 15 
Below Run 3420 30 2 (1039) 1 (1135) 2 (354) 
Table A4, (continued) 
Area (m^) 
Location Habitat sampled 
Above Brush 80 
Above Run 3990 
Channel Run 1368 
Below Brush 98 
Below Run 3420 
Minutes 
shocking Green White Black 
time Stonecat sunfish crappie crappie 
25 5 (90) 2 (56) 3 (204) 
30 1 (75) 
25 1 (13) 
15 
30 1 (16) 
Table A5. Numbers and weights (grams in parentheses) of various fish species collected in locations 
and habitats in Black Hawk Creek on 17 September, 1974. Area sampled (m^) and minutes 
shocking time per habitat aro presented. Stream discharge was 0.62 mVsec 
Location Habitat 
Area (m^) 
sampled 
Minutes 
shocking 
time 
Stone- Brassy 
roller minnow 
Common 
shiner 
Bigmouth 
shiner 
Spotfin 
shiner 
Sand 
shiner 
Above Brush 80 20 9 (22) 1 (11) 7 (14) 9 (20) 4 (6) 
Above Run 2660 25 1 (24) 13 (40) 23 (56) 14 (36) 12 (30) 
Channel Run 1824 30 38 (157) 33 (76) 112 (290) 4 (4) 7 (15) 
Below Brush 98 10 3 (52) 3 (8) 7 (16) 9 (17) 1 (1) 
Bel ow Run 2736 15 39 (182) 14 (32) 2 (16) 56 (132) 25 (87) 12 (28) 
Table A5. (continued) 
Location Habitat 
Area (mf) 
sampled 
Minutes 
shocking 
time 
Sucker-
mouth 
shiner 
Bluntnose 
mi nnow 
Fathead 
minnow 
Blacknose 
dace 
Creek 
chub Carp 
Above Brush 80 20 98 (175) 4 (8) 1 (2) 10 (443) 27(9317) 
Above Run 2660 25 40 (92) 5 (6) 10 (268) 14(1366) 
Channel Run 1824 30 1 (2) 96 (185) 10 (16) 10 (28) 9 (540) 15(302) 
Below Brush 98 10 1 (6) 28 (58) 3 (3) 1 (2) 3 (223) 8(1306) 
Below Run 2736 15 6 (28) 86 (178) 7 (10) 8 (26) 8 (323) 6(1038) 
Table A5. (continued) 
Minutes Carp-
Area (m2) shocking sucker White Shorthead Golden 
Location Habitat sampled time Qui 11 back spp. sucker redhorse redhorse 
Above Brush 80 20 3 (9) 8(4617) 
Above Run 2660 25 2 (1674) 11(3464) 4 (2178) 
Channel Run 1824 30 1 (426) 5 (10) 12(1321) 
Below Brush 98 10 4(1478) 
Below Run 2736 15 20(8819) 3 (2242) 
Table A5. (continued) 
Minutes 
Area (mf) shocking Black Channel Green Black Johnny 
Location Habitat sampled time bullhead catfish sunfish crappie darter 
Above Brush 80 
Above Run 2660 
Channel Run 1824 
Below Brush 98 
Below Run 2736 
?.0 4 (80) 1 (454) 
PS) 1 (36) 
30 
10 1 (1) 
1!5 1 (20) 
4 (62) 1 (135) 
1 (1) 
1 (1) 
2 (120) 
Table A6. Numbers and weights (grams in parentheses) of various fish species collected in locations 
and habitats in Black Hawk Creek on 2 October, 1974. Area sampled (mf) and minutes 
shocking time per habitat are presented. Stream discharge was 0.73 mVsec 
Location Habitat 
Area (mf) 
sampled 
Minutes 
shocking 
time 
Stone-
roller 
Common 
shiner 
Bi gmouth 
shiner 
Spotfi n 
shiner 
Sand 
shiner 
Bluntnose 
mi nnow 
Above Brush 80 15 7 (9) 1 (2) 10 (12) 
Above Run 2660 20 12 (25) 4 (4) 
Channel Run 1824 20 1 (4) 22 (41) 4 (8) 18 (28) 
Below Brush 98 15 2 (4) 2 (1) 33 (16) 
Below Run 2052 20 4 (7) 1 (15) 17 (41) 3 (9) 4 (4) 33 (66) 
Table A6. (continued) 
Location Habitat 
Area (mf) 
sampled 
Minutes 
shocking 
time 
Fathead 
minnow 
Blacknose 
dace 
Creek Quill-
chub Carp back 
Carp-
sucker White 
spp. sucker 
Above Brush 80 15 5 (7) 3(127) 1(10) 1(6) 10(3320) 
Above Run 2660 20 . 1 (4) 7(573) 8(874) 4(2353) 2(26) 13(4611) 
Channel Run 1824 20 13 (20) 3 (10) 4(4) 3(41) 23(54) 1(5) 
Below Brush 98 15 3(320) 3(800) 
Below Run 2052 20 3 (3) 1 (3) 2(48) 1(10) 5(427) 18(4888) 
Table A6. (continued) 
Minutes 
Area (mf) shocking Shorthead Black Yellow Channel Johnny 
Location Habitat sampled time redhorse bullhead bullhead catfish darter 
Above Brush 80 15 
Above Run 2660 20 1 (653) 1 (27) 
Channel Run 1824 20 1 (2) 1 (2) 
Below Brush 98 15 
Below Run 2052 20 1 (1) 
Table A7. Numbers and weights (grams in parentheses) of various fish species collected in locations 
and habitats in Tipton Creek on 19 September, 1974. Area sampled (mf) and minutes 
shocking time per habitat are presented. Stream discharge was 0.17 mVsec 
Location Habi tat 
Area (m^) 
sampled 
Minutes 
shocking 
time 
Stone-
roller 
Brassy 
minnow 
Horny-
head Common 
chub shiner 
Bigmouth 
shiner 
Spotfin 
shiner 
Above Brush 72 35 27 (319) 46 (659) 1 (2) 5 (29) 
Above Run 660 25 4 (20) 23 (216) 31 (429) 7 (25) 2 (2) 
Channel Run 1400 20 1 (20) 37 (68) 22 (176) 13 (64) 23 (38) 2 (4) 
Below Brush 15 8 1 (30) 6 (12) 44 (540) 12 (112) 4 (7) 
Below Run 695 7 1 (6) 7 (8) 23 (214) 10 (86) 5 (10) 3 (6) 
Table A7. (continued) 
Location Habitat 
Area (m^) 
sampled 
Minutes 
shocking 
time 
Niuntnose 
mi nnow 
Fathead 
minnow 
Blacknose 
dace 
Creek 
chub Carp 
White 
sucker 
Above Brush 72 35 1 (1) 8 (40) 46(1753) 11(263) 18(3525) 
Above Run 660 25 1 (1) 1 (2) 10 (41) 35(1064) 12(370) 29(5095) 
Channel Run 1400 20 7 (18) 38 (36) 6 (26) 5(220) 2(14) 4(248) 
Below Brush 15 8 3 (5) 4 (8) 11 (50) 11(637) 2(44) 8(734) 
Below Run 695 7 3 (10) 5 (6) 7 (22) 6(42) 1(3) 2(142) 
Table A7. (continued) 
Location Habitat 
Area (mf) 
sampled 
Minutes 
shocking 
time 
Hog 
sucker 
Golden 
redhorse 
Yellow 
bullhead 
Green 
Stonecat sunfish 
Above Brush 72 35 6(146) 
Above Run 660 25 1(112) 1 (795) 1 (168) 1 (65) 
Channel Run 1400 20 6(948) 
Below Brush 15 8 
Below Run 695 7 
Table A7. (continued) 
Minutes Orange-
Area (m2) shocking spotted Johnny 
Location Habitat sampled time sunfish darter 
Above Brush 72 35 1 (6) 1 (2) 
Above Run 660 25 4 (8) 
Channel Run 1400 20 2 (4) 
Below Brush 15 8 
Below Run 695 7 6 (12) 
Table A8. Numbers and weights (grams in parentheses) of various fish species collected in locations 
and habitats in Tipton Creek on 7 October, 1974. Area sampled (mf) and minutes shocking 
time per habitat are presented. Stream discharge was 0.48 m^/sec 
Location Habitat 
Area (mf) 
sampled 
Minutes 
shocking 
time 
Stone-
roller 
Brassy 
minnow 
Horny-
head 
chub 
Common 
shiner 
Big-
mouth 
shiner 
Spotfin 
shiner 
Above Brush 72 25 1 (15) 3 (8) 34 (426) 44 (681) 1 (1) 1 (2) 
Above Run 440 20 5 (18) 17 (255) 48 (653) 6 (16) 
Channel Run 1050 20 7 (14) 14 (15) 
Below Brush 15 10 5 (11) 28 (397) 18 (426) 5 (8) 1 (1) 
Below Run 417 15 4 (8) 41 (527) 13 (239) 2 (4) 
Table A8. (continued) 
Minutes Sucker-
Area (m2) shocking Sand mouth Bluntnose Fathead Blacknose 
Location Habitat sampled time shiner shiner minnow minnow dace 
Above Brush 72 
Above Run 440 
Channel Run 1050 
Below Brush 15 
Below Run 417 
25 
20 
20 
10 
15 
1  ( 2 )  
8  (22)  
1 (2) 2 (13) 
4 (7) 
8 (9) 
25 (34) 
4 (5) 
2 (3) 
32 (153) 
14 (68) 
7 (24) 
10 (48) 
11 (62) 
Table A8. (continued) 
Minutes 
Area (mf) shocking Creek Quill- White Hog Golden 
Location Habitat sampled time chub Carp back sucker sucker redhorse 
Above Brush 72 
Above Run 440 
Channel Run 1050 
Below Brush 15 
Below Run 417 
25 40(1334) 2(20) 17(1996) 
20 45(1731) 13(312) 14(1037 
20 6(267) 3(40) 1(7) 5(661) 1(351) 
10 19(709) 1(15) 7(606) 
15 40(1305) 7(235) 1(242) 4(218) 
Table A8. (continued) 
Location Habitat 
Area (mf) 
sampled 
Minutes 
shocking 
time 
Yellow 
bullhead Stonecat 
Green 
sunfish 
Johnny 
darter 
Above Brush 72 
Above Run 440 
Channel Run 1050 
Below Brush 15 
Below Run 417 
25 
20 
20 
10 
15 
1 (45) 
2 (120) 
1 (139) 
5 (112) 
3 (109) 
2 (72) 
3 (5) 
1  ( 2 )  
1  (2 )  
1  (2 )  
Table A9. Numbers and weights (grams in parentheses) of various fish species collected in oxbow 
habitat at Tipton Creek on 19 September and 6 November, 1974. Area sampled (mf) and 
minutes shocking time per habitat are presented 
Minutes 
Area (mf) shocking Brassy Common Bluntnose Fathead Creek White 
Date sampled time minnow shiner minnow minnow chub Carp sucker 
6 November 450 25 8 (25) 14 (384) 1 (1) 51 (44) 44 (953) 35 (371) 6 (37) 
19 September 450 20 12 (23) 14 (73) 144 (73) 35 (608) 19 (238) 8 (60) 
Table A9. (continued) 
Minutes Orange-
Area (m^) shocking Black Green spotted Largemouth 
Date sampled time bullhead sunfish sunfish bass 
6 November 450 25 7 (547) 3 (141) 2 (35) 
19 September 450 20 1 (41) 1 (12) 1 (12) 
Table AlO. Numbers and weights (grams in parentheses) of various fish species collected in loca­
tions and habitats in Beaver Creek on 5 August, 1974. Area sampled (mf) and minutes 
shocking time per habitat are presented. Stream discharge was 1.58 mVsec 
Location Habitat 
Area (mf) 
sampled 
Minute;; 
shocking 
time 
Gizzard 
shad 
Brassy 
mi nnow 
Speckled 
chub 
Big-
mouth 
shiner 
Spotfin 
shiner 
Sand 
shiner 
Above Brush 186 60 1 (3) 1 (2) 5 (10) 
Above Run 1544 30 1 (1) 1 (1) 7 (12) 1 (1) 1 (1) 
Channel Brush 10 10 
Channel Run 2660 20 1 (19) 1 (1) 3 (4) 3 (3) 3 (6) 14 (28) 
Channel Riffle 64 10 1 (1) 5 (11) 1 (2) 8 (15) 
Below Brush 144 25 2 (2) 3 (18) 
Below Run 1420 20 1 (1) 3 (6) 2 (6) 10 (19) 
Table AlO. (continued) 
Location Habitat 
Area (mf) 
sampled 
Minutes 
shocking 
time 
Sucker-
mouth 
shiner 
Bluntnose 
minnow 
Bullhead 
minnow 
Creek 
chub Carp 
Carp-
sucker 
spp. 
Above Brush 186 60 4 (7) 2 (32) 72(52464) 1(81) 
Above Run 1544 30 4 (9) 3(740) 5(411) 
Channel Brush 10 10 2 (7) 5(1368) 4(398) 
Channel Run 2660 20 2 (5) 1 (1) 4(1900) 1(69) 
Channel Riffle 64 10 4 (13) 
Below Brush 144 25 7 (17) 6 (6) 1 (48) 15(4488) 4(517) 
Below Run 1420 20 4 (5) 
Table AlO. (continued) 
Minutes 
Area (m^) shocking Hog Shorthead Golden Channel 
Location Habitat sampled time sucker redhorse redhorse catfish Stonecat 
Above Brush 186 60 15(1956) 
Above Run 1544 30 4 (664) 10(993) 
Channel Brush 10 10 3(117) 
Channel Run 2660 20 1(575) 4 (769) 1 (241) 17(1208) 
Channel Riffle 64 10 
Below Brush 144 25 1 (16) 16(524) 
Below Run 1420 20 4(127) 
Table AlO. (continued) 
Location Habitat 
Area (mf) 
sampled 
Minutes 
shocking 
time 
Green 
sunfish 
Orange-
spotted 
sunfish 
Small-
mouth 
bass 
Large-
mouth 
bass 
Black 
crappie 
Above Brush 186 60 15(284) 2 (6) 2 (88) 
Above Run 1544 30 1(10) 2 (6) 
Channel Brush 10 10 23(298) 1(88) 
Channel Run 2660 20 4(78) 
Channel Riffle 64 10 
Below Brush 144 2!5 9(82) 2(744) 3(538) 2 (101) 
Below Run 1420 20 32(288) 
Table All. Numbers and weights (grams in parentheses) of various fish species collected in loca­
tions and habitats in Beaver Creek on 21 August, 1974. Area sampled (m^) and minutes 
shocking time per habitat are presented. Stream discharge was 0.68 mVsec 
Location Habitat 
Area (mf) 
sampled 
Minutes 
shocking 
time 
Stone-
rol1er 
Brassy 
mi nnow 
Speckled 
chub 
Emerald 
shiner 
Common 
shiner 
Big-
mouth 
shiner 
Above Brush 195 49 2 (3) 3 (5) 
Above Run 2123 25 4 (12) 5 (10) 
Channel Brush 5 10 1 (4) 5 (13) 3 (5) 
Channel Run 3192 25 1 (4) 16 (48) 1 (1) 11 (20) 
Channel Riffle 60 10 4 (7) 2 (5) 3 (2) 24 (43) 
Below Brush 18 10 
Below Run 1420 10 7 (T) 8 (18) 2 (2) 24 (37) 
Table All. (continued) 
Location Habitat 
Area (mf) 
sampled 
Minutes 
shocking 
time 
Spotfin 
shiner 
Sand 
shiner 
Sucker-
mouth 
shiner 
Bluntnose 
minnow 
Fathead 
minnow 
Creek 
chub 
Above Brush 195 49 1 (1) 3 (4) 1 (1) 
Above Run 2123 25 4 (10) 1 (2) 4 (13) 2 (2) 5 (8) 
Channel Brush 5 10 1 (2) 3 (5) 8 (12) 
Channel Run 3192 25 4 (8) 6 (6) 10 (62) n (22) 
Channel Riffle 60 10 9 (11) 33 (150) 2 (2) 
Below Brush 18 10 2 (4) 1 (1) 
Below Run 1420 10 5 (7) 12 (13) 14 (35) 11 (11) 3 (3) 
Table All. (continued) 
Location Habi tat 
Area (m^) 
sampled 
Minutes 
shocking 
time Carp 
Carp-
sucker 
spp. 
White 
sucker 
Hog 
sucker 
Shorthead 
redhorse 
Golden 
redhorse 
Above Brush 195 49 73(40602) 
Above Run 2123 25 1(260) 13(1164) 1 (204) 
Channel Brush 5 10 5(1545) 
Channel Run 3192 25 4(981) 1 (4) 1 (83) 2 (88) 1 (37) 
Channel Riffle 60 10 1 (1) 
Below Brush 18 10 17(4541) 2 (146) 
Below Run 1420 10 1 (26) 
Table All. (continued) 
Location 
Minutes Red-
Area (m^) shocking horse Channel 
Habitat sampled time spp. catfish Stonecat 
Orange- Small-
Green spotted mouth 
sunfish sunfish bass 
Above Brush 195 49 
Above Run 2123 25 
Channel Brush 5 10 
Channel Run 3192 25 
Channel Riffle 60 10 
Below Brush 18 10 
Below Run 1420 10 1  ( 2 )  
7 (906) 
6 (620) 
33 (974) 
35 (1346) 
3 (3) 
20 (1209) 
6 (15) 
1 (11) 
1 (50) 
4 (30) 
2 (28) 
24(472) 
2(41) 
7(104) 
7(201) 
1(24) 
1 (7) 
2(391) 
Table All. (continued) 
Minutes Large-
Area (mf) shocking mouth Black Johnny 
Location Habitat sampled time bass crappie darter 
Above Brush 195 49 2 (360) 2 (44) 
Above Run 2123 25 1 (149) 1 (47) 1 (1) 
Channel Brush 5 10 
Channel Run 3192 25 1 (1) 
Channel Riffle 60 10 
Below Brush 18 10 
Below Run 1420 10 
Table Al2. Numbers and weights (grams in parentheses) of various fish species collected in loca­
tions and habitats in Beaver Creek on 25 September, 1974. Area sampled (mf) and minutes 
shocking time per habitat are presented. Stream discharge was 0.07 m^/sec 
Location Habitat 
Area (m^) 
sampled 
Minutes 
shocking 
time 
Stone-
roller 
Brassy 
minnow 
Speckled 
chub 
Big-
mouth 
shiner 
Spotfin 
shiner 
Sand 
shiner 
Above Brush 186 35 7 (23) 
Above Run 1544 15 1 (2) 2 (4) 
Channel Run 1064 20 94(609) 36(136) 1 (2) 43 (95) 4 (7) 8 (20) 
Below Brush 12 5 37(83) 2(4) 6 (7) 2 (2) 
Below Run 568 15 7(14) 2(4) 19 (16) 18 (16) 
Table Al2. (continued) 
Location Habitat 
Area (mf) 
sampled 
Minutes 
shocking 
time 
Sucker-
mouth 
shiner 
Bluntnose 
minnow 
Fathead 
minnow 
Creek 
chub Carp 
River 
carp-
sucker 
Above Brush 186 35 59(2650) 8(2970) 
Above Run 1544 15 2 (3) 1 (1) 1(511) 1(511) 
Channel Run 1064 20 91(294) 29 (40) 4 (6) 14(245) 
Below Brush 12 5 20(54) 10 (13) 6 (7) 4(7) 
Below Run 568 15 25(51) 14 (11) 5(7) 
Table A12. (continued) 
Location Habitat 
Area (mf) 
sampled 
Minutes 
shocking 
time Qui 11 back 
Carp-
sucker 
spp. 
Hog 
sucker 
Shorthead 
redhorse 
Redhorse 
spp. 
Above Brush 186 35 9 (2200) 1(258) 4 (693) 
Above Run 1544 15 3 (338) 2(561) 
Channel Run 1064 20 45(150) 1(38) 5 (24) 
Below Brush 12 5 
Below Run 568 15 8(15) 
Table A12. (continued) 
Location 
Area (m^) 
Habitat sampled 
Minutes 
shocking 
time 
Black 
bullhead 
Channel 
catfish Stonecat 
Green 
sunfish 
Orange-
spotted 
sunfish 
Above Brush 186 35 52(5244) 8 (300) 
Above Run 1544 15 1 (24) 1(1) 1 (5) 
Channel Run 1064 20 69(2684) 5 (132) 
Below Brush 12 5 1(25) 7 (95) 
Below Run 568 15 4(6) 1 (35) 
Table A12. (continued) 
Minutes Small- Large-
Area (mf) shocking mouth mouth White Black Johnny 
Location Habitat sampled time bass bass crappie crappie Darter 
Above Brush 186 35 3(521) 5(975) 1(222) 2 (86) 
Above Run 1544 15 
Channel Run 1064 20 1(2) 1 (1) 
Below Brush 12 5 1 (1) 
Below Run 568 15 1(2) 1 (2) 
Table A13. Numbers and weights (grams in parentheses) of various fish species collected in loca­
tions and habitats in Honey Creek on 30 July, 1974. Area sampled (mf) and minutes 
shocking time per habitat are presented. Stream discharge was 1.22 mVsec 
Location Habitat 
Area (mf) 
sampled 
Minutes 
shocking 
time 
Stone-
roller 
Brassy 
minnow 
Horny-
head 
chub 
Common 
shiner 
Big-
mouth 
shiner 
Spotfin 
shiner 
Above Brush 48 30 1 (2) 1(27) 7 (58) 9 (22) 3 (9) 
Above Run 1737 30 1 (2) 8 (12) 17 (218) 18 (34) 4 (6) 
Above Riffle 36 10 2 (4) 
Channel Brush 16 10 3 (5) 2(95) 3 (71) 1 (2) 
Channel Run 2860 35 4 (29) 8(255) 33 (660) 9 (17) 1 (2) 
Channel Riffle 100 15 2 (8) 7 (42) 26 (49) 
Below Brush 40 25 2(71) 3 (102) 11 (22) 4 (8) 
Below Run 3696 40 1 (2) 18 (297) 23 (61) 1 (1) 
Table A13. (continued) 
Minutes Sucker-
Area (mf) shocking Sand mouth Bluntnose Fathead Blacknose 
Location Habitat sampled time shiner shiner minnow minnow dace 
Above Brush 48 30 1 (1) 6 (7) 
Above Run 1737 30 2 (5) 1 (1) 20 (46) 4 (2) 17 (17) 
Above Riffle 36 10 1 (3) 1 (2) 9 (9) 
Channel Brush 16 10 1 (10) 6 (6) 5 (4) 5 (9) 
Channel Run 2860 35 5 (11) 11 (80) 16 (30) 7 (9) 19 (20) 
Channel Riffle 100 15 6 (41) 4 (6) 45 (63) 
Below Brush 40 25 3 (6) 19 (16) 5 (6) 
Below Run 3696 40 3 (10) 4 (1) 20 (22) 
Table Al3. (continued) 
Location Habitat 
Area (mf) 
sampled 
Minutes 
shocking 
time 
Creek 
chub Carp 
Carp-
sucker 
spp. 
White 
sucker 
Hog 
sucker 
Shorthead 
redhorse 
Above Brush 48 30 17(527) 1(346) 1(435) 6(983) 2 (271) 
Above Run 1737 30 6(75) 1(200) 4(703) 5(471) 3(1092) 
Above Riffle 36 10 1(5) 
Channel Brush 16 10 2(23) 5(806) 
Channel Run 2860 35 18(1025) 4(1568) 5(853) 25(3483) 16(3697) 3 (192) 
Channel Riffle 100 15 4(111) 2(355) 
Below Brush 40 25 8(124) 4(1257 1(447) 7(1007) 
Below Run 3696 40 26(590) 3(735) 6(903) 1 (18) 
Table A13. (continued) 
Location Habitat 
Minutes 
Area (m^) shocking Golden Black Yellow Channel Green 
sampled time redhorse bullhead bullhead catfish sunfish 
Above Brush 48 
Above Run 1737 
Above Riffle 36 
Channel Brush 16 
Channel Run 2860 
Channel Riffle 100 
Below Brush 40 
Below Run 3696 
30 
30 
10 
10 
35 
15 
25 
40 
3 (1142) 
1 (197) 
1 (17) 
5 (595) 
1 (88) 
1 (240) 
1 (185) 
1 (29) 
1 (63) 
1 (80) 
1 (24) 
1 (354) 1 (16) 
Table Al3. (continued) 
Minutes Orange- Small-
Area (m^) shocking spotted mouth Johnny 
Location Habitat sampled time sunfish bass darter 
Above Brush 
Above Run 
Above Riffle 
Channel Brush 
Channel Run 
Channel Riffle 
Below Brush 
Below Run 
48 30 
1737 30 
36 10 
16 10 
2860 35 
100 15 
40 25 
3696 40 
1 (316) 
1 (4) 
2  (1)  
2 (233) 4 (11) 
3 (2) 
3 (1135) 
1 (1)  
Table A14. Numbers and weights (grams in parentheses) of various fish species collected in loca­
tions and habitats in Honey Creek on 7 November, 1974. Area sampled (mf) and minutes 
shocking time per habitat are presented. Stream discharge was 2.82 mVsec 
Location Habi tat 
Area (m^) 
sampled 
Minutes 
shocking 
time 
Stone-
roller 
Brassy 
minnow 
Horny-
head 
chub 
Common 
shiner 
Big-
mouth 
shiner 
Spotfin 
shiner 
Above Brush 48 5 10(333) 1 (1) 1 (1) 
Above Run 1544 10 1 (3) 13(675) 4 (16) 
Above Riffle 18 5 2 (3) 3 (6) 
Channel Brush 16 6 1 (22) 1 (2) 1(54) 
Channel Run 2860 15 1 (28) 45 (135) 1 (43) 20(634) 26 (79) 
Channel Riffle 18 4 3 (6) 
Below Brush 72 8 1 (1) 14 (38) 20(500) 2 (4) 
Below Run 2464 17 5 (12) 5(87) 58 (185) 
Table AM. (continued) 
Location Habitat 
Area (mf) 
sampled 
Minutes 
shocking 
time 
Sand 
shiner 
Sucker-
mouth 
shiner 
Bluntnose 
minnow 
Fathead 
minnow 
Black-
hose 
dace 
Creek 
chub 
Above Brush 48 5 2 (8) 4 (12) 6(291) 
Above Run 1544 10 2 (4) 1 (1) 2(146) 
Above Riffle 18 5 13 (28) 
Channel Brush 16 6 1 (3) 1 (2) 8 (38) 7(337) 
Channel Run 2860 15 1 (3) 1 (8) 8 (21) 30 (47) 7 (17) 12(245) 
Channel Riffle 18 4 14 (29) 1(85) 
Below Brush 72 8 14 (44) 12 (17) 11 (33) 75(2896) 
Below Run 2464 17 1 (1) 2 (3) 1 (1) 12(523) 
Table A14. (continued) 
Minutes 
Area (mf) shocking 
Location Habitat sampled time Carp 
Above Brush 48 
Above Run 1544 
Above Riffle 18 
Channel Brush 16 
Channel Run 2860 
Channel Riffle 18 
Below Brush 72 
Below Run 2464 
Small-
White Yellow Green mouth Johnny 
sucker bullhead sunfish bass darter 
5 1 (37) 7(1348) 1 (51) 1 (2) 
10 5(1097) 
5 
6 2(299) 2 (6) 1 (2) 
15 3 (49) 30(7054) 3 (3) 
4 
8 5(757) 3 (10) 2 (33) 8 (24) 
17 2(363) 2 (4) 
Table A15. Numbers and weights (grams in parentheses) of various fish species collected in loca­
tions and habitats in the South Fork of the Iowa River on 23 July, 1974. Area sampled 
(mf) and minutes shocking time per habitat are presented. Stream discharge was 3.97 
mVsec 
Location Habitat 
Area (mf) 
sampled 
Minutes 
shocking 
time 
Stone-
roller 
Brassy 
mi nnow 
Common 
shiner 
Big-
mouth 
shiner 
Spotfin 
shiner 
Sand 
shiner 
Above Brush 84 35 1 (6) 7 (10) 23 (50) 6 (9) 
Above Run 855 45 1 (2) 11 (30) 5 (5) 10 (26) 37 (34) 
Above Riffle 60 20 10 (35) 1 (1) 2 (2) 1 (2) 36 (37) 
Channel Run 1368 30 2 (8) 10 (31) 16 (123) 2 (2) 9 (10) 11 (15) 
Channel Riffle 36 15 20 (60) 3 (45) 3 (10) 3 (2) 32 (57) 
Below Brush 50 15 6 (13) 1 (1) 18 (31) 6 (11) 
Below Run 1218 30 1 (4) 4 (11) 9 (53) 8 (15) 15 (30) 36 (69) 
Below Riffle 36 15 1 (4) 3 (4) 1 (1) 9 (17) 
Table Al5. (continued) 
Location Habitat 
Area (mf) 
sampled 
Minutes 
shocking 
time 
Sucker-
mouth 
shiner 
Bluntnose 
minnow 
Fathead 
minnow 
Blacknose 
dace 
Creek 
chub 
Above Brush 84 35 1(3) 
Above Run 855 45 18 (30) 6(12) 
Above Riffle 60 20 4 (5) 13 (14) 2(14) 
Channel Run 1368 30 35 (52) 3(128) 
Channel Riffle 36 15 13 (11) 1 (1) 2(131) 
Below Brush 50 15 4 (7) 
Below Run 1218 30 1 (1) 5 (8) 1 (1) 1 (1) 9(196) 
Below Riffle 36 15 6 (7) 
Table Al5. (continued) 
Location Habitat 
Area (mf) 
sampled 
Minutes 
shocking 
time Carp 
Carp-
sucker 
spp. 
Whi te 
sucker 
Hog 
sucker 
Smal1-
mouth 
buffalo 
Shortheai 
redhorse 
Above Brush 84 35 5(3726) 1(328) 1(274) 1 (85) 
Above Run 855 45 2(804) 2(423) 2(232) 6(463) 3 (469) 
Above Riffle 60 20 1(8) 
Channel Run 1368 30 4(1244) 2(408) 5(598) 13(503) 10 (426) 
Channel Riffle 36 15 6(540) 
Below Brush 50 15 1(1135) 1 (240) 
Below Run 1218 30 2(233) 12(780) 1(169) 5 (1008) 
Below Riffle 36 15 
Table A15. (continued) 
Location 
Minutes Red- Orange- Small-
Area (m^) shocking Golden horse Stone- Green spotted mouth 
Habitat sampled time redhorse spp. cat sunfish sunfish bass 
Above Brush 84 
Above Run 855 
Above Riffle 60 
Channel Run 1368 
Channel Riffle 36 
Below Brush 50 
Below Run 1218 
Below Riffle 36 
35 
45 
20 
30 
15 
15 
30 
15 
15(3484) 
17(3125) 
1(210) 
12(6602) 
1  (1 )  
1  (1 )  
3 (95) 
1 (5) 
1 (1)  
11 (95) 1 (26) 
5 (17) 4 (12) 1(584) 
4 (55) 2 (6) 
6 (29) 1 (1) 
12 (110) 1(568) 
8 (75) 
1 (2) 2 (5) 
Table Al5. (continued) 
Minutes Large-
Area (m^) shocking mouth Black Fantail 
Location Habitat sampled time bass crappie darter 
Above Brush 84 35 
Above Run 855 45 1 (568) 1 (1) 
Above Riffle 60 20 
Channel Run 1368 30 1 (13) 
Channel Riffle 36 15 
Below Brush 50 15 
Below Run 1218 30 
Below Riffle 36 15 
Table A16. Numbers and weights (grams in parentheses) of various fish species collected in loca-
tions and habitats in the South Fork of the Iowa River on 20 August, 1974. Area sampled 
(m2) and minutes shocking time per habitat are presented. Stream discharge was 5.88 
mVsec 
Location Habitat 
Area (m^) 
sampled 
Minutes 
shocking 
time 
Stone-
roller 
Brassy 
minnow 
Horny-
head 
chub 
Common 
shiner 
Big-
mouth 
shiner 
Spotfin 
shiner 
Above Brush 84 25 1 (5) 11(18) 2(2) 24(40) 
Above Run 1710 25 6(32) 9 (14) 15(85) 31(42) 7(12) 
Above Riffle 24 10 2(5) 1 (1) 25(23) 
Channel Brush 150 25 7(32) 3 (9) 13(77) 38(50) 13(17) 
Channel Run 2736 30 21(143) 21 (90) 17(99) 37(65) 
Channel Riffle 18 5 3(4) 
Below Brush 50 10 1(7) 2(2) 1 (12) 3(17) 4(5) 1(3) 
Below Run 1218 15 5(76) 13(95) 14(23) 2(2) 
Below Riffle 3 3 3(9) 
Table A16. (continued) 
Location Habitat 
Area (mf) 
sampled 
Minutes 
shocking 
time 
Sand 
shiner 
Bluntnose 
minnow 
Fathead 
minnow 
Black-
nose 
dace 
Creek 
chub Carp 
Above Brush 84 25 1 (1) 3 (3) 1(63) 13(8887) 
Above Run 1710 25 7 (4) 15 (38) 6 (7) 18(223) 3(1228) 
Above Riffle 24 10 7 (7) 2 (5) 8 (8) 2(8) 
Channel Brush 150 25 13 (9) 27 (47) 2 (1) 5(128) 
Channel Run 2736 30 5 (5) 34 (71) 2 (3) 1 (1) 15(495) 2(209) 
Channel Riffle 18 5 1 (8) 4 (15) 2(85) 
Below Brush 50 10 2 (3) 1 (2) 2(678) 
Below Run 1218 15 1 (2) 2 (3) 3(99) 1(539) 
Below Riffle 3 3 1 (5) 
Table A16. (continued) 
Location Habitat 
Area (mf) 
sampled 
Minutes 
shocking 
time 
Carp-
sucker 
spp. 
White 
sucker 
Hog 
sucker 
Shorthead 
redhorse 
Golden 
redhorse 
Channel 
catfish 
Above Brush 84 25 2(616) 2(77) 2(97) 1(163) 7(1360) 
Above Run 1770 25 4(1193) 1(118) 77(978) 2(765) 77(7627) 1 (65) 
Above Riffle 24 10 
Channel Brush 150 25 1(165) 6(152) 1(65) 3(402) 
Channel Run 2736 30 5(720) 4(161) 11(615) 10(724) 
Channel Riffle 18 5 
Below Brush 50 10 1(155) 2(151) 5(1064) 1(384) 
Below Run 1218 15 3(451) 16(1651) 2(286) 6(1089) 
Below Riffle 3 3 
Table A16. (continued) 
Minutes 
Area (mf) shocking Stone-
Location Habitat sampled time cat 
Above Brush 84 25 
Above Run 1710 25 
Above Riffle 24 10 
Channel Brush 150 25 
Channel Run 2736 30 
Channel Riffle 18 5 
Below Brush 50 10 
Below Run 1218 15 
Below Riffle 3 3 
Orange- Small- Large-
Green spotted mouth mouth Black 
sunfish sunfish bass bass crappie 
9(139) 
6(31) 
2 (9) 3 (208) 
1 (14) 15(91) 
6(93) 
1(2)  
4(19) 
2 (6)  
3 (15) 
1  ( 2 )  
2(627) 
1 (10) 
1 (6) 
Table Al7. Numbers and weights (grams in parentheses) of various fish species collected in loca 
tions and habitats in the South Fork of the Iowa River on 28 October, 1974. Area 
sampled (mf) and minutes shocking time per habitat are presented. Stream discharge 
was 0.62 mVsec 
Location Habitat 
Area (m^) 
sampled 
Minutes 
shocking 
time 
Stone-
roller 
Brassy 
minnow 
Horny-
head 
chub 
Common 
shiner 
Big-
mouth 
shiner 
Spotfin 
shiner 
Above Brush 84 10 11(119) 3(10) 1(2) 5(12) 2(4) 
Above Run 1710 15 3(34) 27(122) 6(72) 38(60) 3(11) 
Above Riffle 36 5 1(2) 5(10) 1(1) 
Channel Run 1368 20 3(30) 12(41) 1(3) 14(81) 52(84) 2(3) 
Below Brush 50 7 7(102) 14(60) 19(239) 12(20) 
Below Run 1015 15 4(30) 14(36) 13(249) 37(68) 10(15) 
Below Riffle 9 3 3(10) 1(3) 4(10) 
Table Al7, (continued) 
Location Habitat 
Area (mf) 
sampled 
Minutes 
shocking 
time 
Sand 
shiner 
Bluntnose 
minnow 
Fathead 
mi nnow 
Black-
nose 
dace 
Creek 
chub Carp 
Above Brush 84 10 2(3) 20 (71) 4(11) 13(281) 7(1908) 
Above Run 1710 15 32(55) 31 (98) 6(12) 10(130) 1(16) 
Above Riffle 36 5 7(16) 5(10) 
Channel Run 1368 20 54(86) 12 (26) 12(393) 
Below Brush 50 7 11(20) 19 (57) 1 (2) 11(24) 40(1272) 
Below Run 1015 15 39(85) 17 (68) 6(15) 25(493) 
Below Riffle 9 3 1(3) 
Table A17. (continued) 
Location Habi tat 
Area (m^) 
sampled 
Minutes 
shocking 
time 
River 
carp-
sucker 
Quill- White 
back sucker 
Hog 
sucker 
Shorthead 
redhorse 
Golden 
redhorsi 
Above Brush 84 10 2(851) 11(2515) 7(1174) 12(1169) 9(1315) 
Above Run 1710 15 6(870) 13(1740) 8(892) 3 (371) 3(379) 
Above Riffle 36 5 2(47) 
Channel Run 1368 20 3(1336) 20(4584) 7(1065) 2 (188) 3(508) 
Below Brush 50 7 
Below Run 1015 15 1(332) 2(232) 16(1122) 1(73) 
Below Riffle 9 3 1(20) 
Table Al7. (continued) 
Location Habitat 
Area (mf) 
sampled 
Minutes 
shocking 
time 
Redhorse 
spp. 
Black 
bull­
head 
Yellow 
bull­
head 
Stone-
cat 
Green 
sunfish 
Orange-
spotted 
sunfish 
Above Brush 84 10 8 (100) 1 (8) 
Above Run 1710 15 1 (10) 
Above Riffle 36 5 1 (10) 
Channel Run 1368 20 3 (24) 2 (139) 
Below Brush 50 7 1 (34) 1 (63) 1 (11) 7 (90) 
Below Run 1015 15 1 (52) 1 (15) 
Below Riffle 9 3 
Table A17. (continued) 
Minutes Large-
Area (mf) shocking mouth Black Johnny 
Location Habitat sampled time bass crappie darter 
Above Brush 84 10 
Above Run 1710 15 1 (67) 5 (15) 
Above Riffle 36 5 
Channel Run 1368 20 1 (17) 
Below Brush 50 7 
Below Run 1015 15 
Below Riffle 9 3 
Table A18. Numbers and weights (grams in parentheses) of various fish species collected in oxbow 
habitat at the South Fork of the Iowa River on 26 June and 4 November, 1974. Area 
sampled (m^) and minutes shocking time per habitat are presented 
Date 
Area (mf) 
sampled 
Minutes 
shocking 
time 
Common 
shiner 
Red 
shiner 
Spotfin 
shiner 
Bluntnose 
minnow 
Fathead 
mi nnow Carp 
White 
sucker 
26 June 1600 90 1 (1) 2 (1) 1 (2) 1 (10) 
4 November 1368 50 1 (2) 1 (1) 1 (1) 1(122) 1 (6) 
Table A18. (continued) 
Minutes Orange- Large-
Area (mf) shocking Black Yellow Green spotted mouth 
Date sampled time bullhead bullhead sunfish sunfish Bluegill bass 
26 June 1600 90 1 (8) 41(248) 4 (15) 
4 November 1368 50 9 (372) 2 (84) 39(563) 9 (32) 5 (104) 6(844) 
Table A19a. Numbers of organisms in various taxa colonizing artificial 
substrates, July 9-17, 1974 in Beaver Creek.& See also 
Table A19b 
Habitat 
and current Unidentified 
Location (cm/sec) Baetis Baetidae Caenis Tricorythodes 
Above Brush 20 4 
37 2 2 1 
2 27 12 
2 2 3 
1 10 7 
1 17 8 
Channel Brush 1 2 3 3 
22 1 13 9 5 
4 3 11 5 
3 2 14 4 
Channel Run 2 4 1 
50 2 3 6 
3 6 4 
3 1 
3 2 
1 2 11 12 
Below Brush 3 3 6 8 
22 d 5 3 3 
7 17 1 7 
2 13 2 1 
3 4 10 3 
3 8 
Below Run 2 3 
47 1 4 7 28 
1 7 11 
1 1 3 4 
4 3 1 
1 1 6 20 
In addition: 1 Hydracarinid, below run; 1 Ephoron, above brush; 
1 Corydalus cornutus, channel run; 2 Empid larvae, channel run. All 
samples were lost in the above run and 2 of the 6 in the channel brush. 
176 
Unidentified 
Heptagenia Stenonema Heptageniidae Cheumatopsyche Leptocella 
7 1 
3 9 2 
1 1 2 1 
1 5 1 2 
1 5 
9 1 
4 4 1 
7 11 3 
5 6 1 1 2 
5 5 1 
4 1 2 
3 3 
2 4 1 
2 1 
3 
4 5 3 
6 9 1 1 
8 15 2 
6 11 1 
7 11 1 
3 7 1 
6 12 
2 2 
1 6 
9 
2 5 
2 7 
4 4 2 
177 
Table Al9a. (continued) 
Habitat 
and current Elmidae, Chironomidae, Simuliidae, 
Location (cm/sec) adults larvae larvae and pupae 
Above Brush 2 3 
37 14+1 
1 13+1 
1 32+2 
1 7+1 
1 1 7 
Channel Brush 6+1 
22 1 12+4 
3 
4 2 
Channel Run 2 15 
50 3 1 4 
28+2 
1 5+2 
2 10 
24 
Below Brush 2 3 
22 •j 1 16 
1 18 
1 10 
3 1 
2 5+1 
Below Run 7 
47 1 17+2 
1 21 
1 3 
4+1 
8 
178 
Table A19b. Numbers and volumes (ml) of Isonychia, Hydropsyche and all 
organisms colonizing artificial substrates, July 9-17, 
1974 in Beaver Creek, t = less than 0.1 ml 
Habi tat Isonychia Hydropsyche Total 
and current 
Location (cm/sec) No. Vol. No. Vol. No. Vol. 
Above Brush 41 0.5 8 t 86 0.6 
37 50 0.6 21 0.2 105 0.9 
53 0.8 19 0.1 133 1.0 
35 0.6 20 0.3 106 1.0 
16 0.1 18 0.3 67 0.5 
13 0.1 6 t 65 0.2 
Channel Brush 103 1.4 17 0.1 145 1.5 
22 51 0.5 11 t 128 0.6 
41 0.5 9 t 91 0.6 
9 t 49 0.1 
Channel Run 104 1.2 66 0.7 202 2.0 
50 86 0.8 78 0.6 189 1.5 
49 0.5 81 0.9 180 1.5 
84 1.0 49 0.5 148 1.5 
47 0.6 50 0.6 117 1.2 
17 0.1 38 0.1 119 0.3 
Below Brush 13 0.1 20 t 75 0.3 
22 43 0.5 20 "f- 121 0.7 
12 t 23 t 104 0.3 
26 t 19 t 93 0.3 
17 t 19 t 71 0.3 
28 0.5 24 t 89 0.6 
Below Run 28 0.2 27 0.3 71 0.5 
47 26 t 82 0.6 176 0.8 
43 0.6 32 0.3 125 1.0 
39 0.4 28 0.4 87 0.8 
35 0.4 42 0.5 99 0.9 
33 0.3 45 0.4 124 0.8 
Table A20a. Numbers of organisms in various taxa colonizing artificial 
substrates, 24 July-7 August, 1974 in the South Fork of the 
Iowa River.® See also Table A20b 
Habitat 
and current Unidentified 
Locati on (cm/sec) Baeti s Baeti dae Tricorythodes Heptageni a 
Above Brush 4 12 44 13 
16 10 4 31 14 
1 3 18 22 
8 8 30 15 
3 6 10 8 
4 10 22 8 
Above Run 1 12 12 
43 2 15 8 13 
4 9 78 9 
2 5 1 12 
3 5 6 10 
2 3 10 
Channel Run 4 4 9 21 
28 2 23 18 
4 6 48 11 
5 6 62 13 
3 11 37 16 
3 8 56 6 
Below Brush 3 1 18 17 
40 6 12 25 10 
5 45 9 
2 8 11 14 
3 11 19 9 
Below Run 3 10 15 
25 2 2 10 1 
7 17 9 
1 9 23 3 
3 9 22 5 
2 13 2 
In addition: 1 Acroneuria, below brush; 3 Caenis, channel run; 
1 Hetaerina, channel run; 1 Argia, above run; 1 Leptocella, above brush; 
2 Empidid larvae, above brush. 1 of 6 samples was lost in below brush. 
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Unidentified Elmidae, 
Stenonema Heptageniidae Cheumatopsyche Neureclipsis adults & larvae 
23 4 2 
17 7 14 2+1 
17 1 
25 3 9 2 
14 2 4 3+1 
18 4 
13 1 12 2 
8 5 20 8 
15 1 3+1 
13 14 3 
14 2 10 7 
11 2 4 4 
8 8 
19 3 6 6 
10 4 20 19 
9 9 33 2 
13 9 17 9+1 
12 4 9 1 
8 1 15 8 
17 8 22 2 6+2 
20 1 8 
9 7 13 
15 2 9 5 
8 1 20 2 
8 18 1 1 
8 1 29 
14 5 36 1 4 
12 3 5 2 
4 9 1 
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Table A20a. (continued) 
Habi tat 
and current Chironomidae, Simuliidae, 
Location (cm/sec) larvae & pupae larvae & pupae 
Above Brush 3 10+9 
16 1 1 
3 4 
2 
7 1 
11 
Above Run 7 18 
43 42 
3 2 
1 13+1 
3 13+5 
4 3+1 
Channel Run 5 4+1 
28 6 3 
14+2 14+4 
14+2 4+2 
16+3 12+2 
53+9 3+6 
Below Brush 7+2 9 
40 15+2 2+2 
4+2 2 
11+2 7+3 
10+3 21+5 
Below Run 21+3 11+4 
25 4 8 
4 8 
8+1 9+1 
28+9 7+4 
7+2 4 
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Table A20b. Numbers and volumes (ml) of Isonychia, Hydropsyche and all 
organisms colonizing artificial substrates, 24 July-
7 August, 1974 in the South Fork of the Iowa River, 
t = less than 0.1 ml 
Habi tat Isonychia Hydropsyche Total 
and current 
Location (cm/sec) No. Vol. No. Vol. No, Vol. 
Above Brush 28 0.4 3 t 136 0.7 
16 73 1.0 10 t 203 1.3 
28 0.4 1 t 95 0.6 
48 0.7 7 t 161 0.9 
39 0.6 2 t 97 0.8 
40 0.4 1 t 124 0.5 
Above Run 82 1.2 66 0.4 226 1.8 
43 74 0.8 79 0.5 274 1.9 
64 1.4 2 t 192 1.7 
103 1.7 27 t 195 2.3 
98 1.7 19 t 195 2.0 
40 0.6 8 t 92 1.1 
Channel Run 128 2.1 25 t 217 2.7 
28 125 2.2 37 t 250 2.9 
42 0.4 28 t 217 0.9 
48 0.4 27 t 237 1.0 
41 0.6 17 t 208 1.2 
15 0.3 15 201 0.5 
Below Brush 54 0.7 16 t 160 1.6 
40 60 0.7 21 t 210 1.4 
22 0.4 4 t 122 0.8 
30 0.5 39 t 156 1.1 
41 0.4 22 t 175 0.9 
Below Run 64 0.8 21 t 183 1.2 
25 73 1.0 18 146 1.4 
76 1.1 26 t 185 1.5 
57 0.8 24 t 196 1.2 
45 0.5 8 t 162 0.7 
38 0.5 7 t 89 0.6 
Table A21a. Numbers of organisms in various taxa colonizing artificial 
substrate samplers, 16 July-1 August, 1974 in Black Hawk 
Creek.3 See also Table A21b. 
Location 
Habi tat 
and current 
(cm/sec) Baeti s 
Unidentified 
Baeti dae Caenis Tricorythodes 
Above Brush 1 3 
31 
Above Run 1 20 42 
40 2 1 1 
Channel Run 2 20 8 
40 4 7 4 
1 2 
9 5 
1 1 1 8 
1 2 4 
Below Brush 1 2 6 28 
25 4 5 15 
2 7 4 
5 13 1 n 
1 3 
"in addition: 1 Hydracarinid in channel run; 2 Brachycercus in 
below brush; 2 Leptocella in above brush; 1 Elmid larva in above run; 
7 Chironomid pupae and 1 Simuliid pupa in channel run. 5 of 6 samples 
in above brush were lost, 4 of 6 in above run, 1 of 6 in below brush, 
and all 6 samplers in below run. 
9 
16 
14 
13 
13 
16 
20 
21 
5 
10 
13 
18 
16 
12 
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Unidentified Elmidae, 
Stenonema Heptageniidae Cheumatopsyche adults 
1 
2 
7 
4 
11 
9 
10 
5 
2 
1 
4 
4 
2 
8 
6 
1 
15 
4 
1 
4 
1 
6 
1 
2 
1 
5 
2 
1 
1 
Table A21a. (continued) 
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Habi tat 
and current Chironomidae, Simuliidae. 
Location (cm/sec) larvae larvae 
Above 
Above 
Channel 
Brush 
31 
Run 
40 
Run 
40 
Below Brush 
25 
1 
2 
4 
1 
3 
10 
4 
6 
2 
1 
9 
6 
1 
1 
3 
4 
Table A21b. Numbers and volumes (ml) of Isonychia, Hydropsyche and all 
organisms colonizing artificial substrates 16 July-1 August, 
1974 in Black Hawk Creek, t = less than 0.1 ml 
Habitat Isonychia Hydropsyche Total 
and current 
Location (cm/sec) No. Vol. No. Vol. No. Vol. 
Above Brush 22 t 27 0.3 72 0.4 
31 
Above Run 125 0.5 20 t 235 1.0 
40 63 0.1 13 t 99 0.2 
Channel Run 152 1.0 47 0.3 272 1.5 
109 0.9 26 0.3 177 1.2 
85 0.4 40 0.3 163 0.8 
107 0.7 8 t 174 0.8 
161 0.7 16 t 226 1.0 
71 0.3 21 t 119 0.7 
Below Brush 56 0.3 19 t 141 0.6 
25 27 t 25 t 109 0.5 
39 t 5 t 80 0.2 
93 0.4 6 152 0.5 
14 t 4 t 44 0.1 
Table A22. Numbers of organisms in various taxa and numbers and volumes 
(ml) of all organisms colonizing artificial substrates, 
7 September-30 September, 1974 in Beaver Creek & 
Habitat 
and current Unidentified 
Locati on (cm/sec) Baetis Baetidae Caenis Isonychia 
Above Brush 3 
0 
3 
1 3 
Above Run 13 2 1 
0 5 13 5 
13 2 2 
21 3 2 
5 5 3 
15 26 1 2 
Channel Brush 3 
0 2 2 
1 2 
4 
1 
Channel Run 16 34 13 2 
3 7 26 5 4 
8 24 13 9 
14 16 5 4 
16 45 14 12 
17 16 2 9 
Below Brush 1 1 
0 1 
3 
2 
Below Run 1 
0 2 
3 
3 5 
In addition: 1 Hyallela, below run; 2 Acroneuria, below run; 1 
Baetisca» above brush; 1 Boyeria, channel brush; 2 Corixids, channel 
brush; 1 Corydalus cornutus, below run; 4 Dytiscid adults, channel brush; 
1 Gyrinus, channel run; 3 Simuliid larvae, channel run. 1 of 6 samplers 
was lost in channel brush and 2 of 6 in below run. 
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Tricorythodes Heptaqenia Stenonema 
Unidentified 
Heptageniidae Coenagrionidae 
7 1 6 
5 4 
5 5 
14 7 
6 
7 2 
1 9 1 
1 10 2 
9 1 
1 22 1 
10 1 
24 2 1 
11 1 
1 15 1 
6 5 
1 
1 
1 2 9 
1 3 18 5 
•j 16 2 1 
2 1 15 1 
2 23 2 
27 1 
8 13 
4 9 
2 5 1 
7 3 
7 3 
7 5 
1 10 2 
1 19 2 2 
4 1 22 1 
4 40 1 1 
Table A22. (continued) 
Habitat 
and current Dryopidae, 
Locati on (cm/sec) Cheumatopsyche Hydropsyche Leptocella adults 
Above Brush 1 1 
0 4 
3 
4 
2 
Above Run 8 3 
0 5 12 1 
4 5 
3 2 
6 7 
3 6 
Channel Brush 1 
0 
1 
Channel Run 3 12 5 
3 18 24 3 
14 24 ] 
26 22 
25 12 
11 10 2 1 
Below Brush 
0 1 
1 1 
1 
2 
Below Run 2 
0 7 8 1 
2 18 
8 6 
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Elmidae, Ceratopogom'dae» Chironomidae, Empididae, 
adults & larvae 1arvae larvae & pupae 1arvae 
41 + 12 
3 1 + 5  
5 8 + 9  
1 + 3 54 + 12 1 
5 3 + 6  
3 4 + 4  
25 + 1 
106 + 36 2 
2 61 + 22 1 
19 
0 + 1 33 + 1 
1 + 1 111 + 30 2 
0 + 1 1 71 + 10 
1 9 1 + 3  
2 5 7 + 2  
3 6 + 2  
3 1 + 2  
4 97 + 30 
4 12 + 1 
2 95 + 52 3 
5 11 + 2 
3 36 + 24 2 
4 9 + 1 1 
1 1 2 3 + 5  
3 3 2 + 2  
3 3 2 + 9  
3 3 3 + 6  1 
1 1 39 + 11 1 
2 1/ + 1 
15 + 1 
4 44 + 17 3 
1 40 + 40 3 
39 + 23 2 
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Table A22. (continued) 
Location 
Habi tat 
and current 
(cm/sec) 
Simuliidae, 
pupae Physa 
Total 
No. Vol. 
Above Brush 72 0.1 
0 49 0.1 
83 0.1 
100 0.1 
68 0.1 
47 0.1 
Above Run 64 0.1 
0 198 O.T 
122 0.1 
74 0.1 
72 0.1 
227 0.1 
Channel Brush 1 1 100 0.1 
0 1 119 0.1 
79 0.1 
2 45 0.1 
37 0.1 
Channel Run 1 230 0.3 
3 131 0.4 
268 0.5 
124 0.4 
217 0.5 
112 0.3 
Below Brush 54 0.1 
0 53 0.1 
58 0.1 
56 0.1 
1 68 0.1 
1 31 0.1 
Below Run 34 0.2 
0 110 0.2 
137 0.4 
133 0.2 
Table A23. Numbers of organisms in various taxa and numbers and volumes 
(ml) of all organisms colonizing artificial substrates, 
2 September-23 September, 1974 in the South Fork of the 
Iowa River® 
Habitat 
and current Unidentified 
Location (cm/sec) Baetis Baetidae Caenis Isonychia 
Above Brush 
3 
Above Run 
Channel Run 
1 1 
9 4 
3 
4 2 
17 12 
1 1 
2 1 1 
8 1 
9 8 1 CO /I 
Below Brush 7 6 
5 6 
7 8 12 
9 12 2 
10 8 1 
Below rvuii # V V 
21 9 
12 29 
8 16 
26 12 
13 17 
In addition: 2 Pseudocloeon parvulum, below brush; 1 Potomanthus, 
above brush; 2 Leptocel1 a, 1 channel run, 1 below brush; 5 Elmid larvae, 
below run. 1 of 6 samples was lost in below brush. 
193 
Unidentified Unidentified 
Tricorythodes Ephemeridae Heptagenia Stenonema Heptageniidae 
4 18 
13 
1 4 1 
1 9 9 
13 9 14 4 
2 12 10 
5 3 1 
3 10 2 
6 1 23 
20 5 13 
9 1 10 2 
12 1 3 
5 17 7 
1 7 
5 8 
4 3 2 
11 7 6 
11 2 10 1 
12 10 7 8 
13 5 8 
10 2 3 
10 3 4 
31 3 7 
7 
7 
14 
13 
12 
8 
13 
23 
8 
7 
8 
6 
10 
8 
8 
6 
4 
4 
1 
1 
2 
2 
2 
Table A23. (continued) 
Habi tat 
and current 
Location (cm/sec) Hetaenna Coenagrionidae Cheuniatopsyche 
Above Brush 1 1 
3 
1 
2 
10 
21 
Above Run 1 
9 12 
28 
1 30 
1 1 31 
1 37 
Channel Run 1 
6 6 
5 
17 
40 
29 
Below Brush 19 
6 40 
54 
61 
1 63 
Below Run 1 20 
3 1 34 
37 
47 
48 
36 
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Elmidae, Chironomidae, 
Hydropsyche Leptocella Neureclipsis adults larvae + pupae 
59 + 10 
1 41 + 1 
1 67 + 1 
31 
4 1 1 57 + 12 
8 22 
1 4 3 + 5  
8 in + 21 
1 1 5 3 + 5  
8 1 110 + 42 
3 2 1 89 + 10 
14 1 102 + 65 
1 5 4 + 3  
6 4 + 5  
2 3 45 + 4 
2 1 46 + 4 
8 2 1 137 + 42 
8 4 1 99 + 27 
5 215 + 56 
7 2 187 + 40 
11 5 5 + 3  
19 57 + 10 
9 3 3 145 + 46 
3 1 2 106 + 32 
9 1 7 56 + 13 
3 9 30 + 1 
12 1 1 4 137 + 42 
18 2 4 122 + 43 
11 145 + 39 
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Table A23. (continued) 
Habi tat 
and current Simuliidae, Total 
Location (cm/sec) larvae + pupae No. Vol. 
Above Brush 
3 
Above Run 
9 
Channel Run 
6 
Below Brush 
6 
Bel GW Dun 
1 + 2 
0 + 1 
1 + 3 
6 
3 + 1 
2 
6 
1 
93 
56 
77 
53 
127 
92 
63 
167 
118 
235 
170 
269 
79 
86 
77 
88 
272 
209 
354 
319 
161 
195 
331 
0 . 2  
0.2  
0 .2  
0.1 
0.2 
0.4 
0.1 
0.2  
0 .2  
0.4 
0.2  
0.5 
0.1 
0.1 
0.1 
0.1 
0.4 
0.3 
0.3 
0.2  
0.2 
0.4 
0.3 
1 + 2 
0 + 2 
3 + 0 
210 
182 
170 
305 
308 
296 
0.2 
0.4 
0.4 
0.3 
0.4 
0.4 
Table A24. Numbers of organisms in various taxa and numbers and volume 
(ml) of all organisms colonizing artificial substrates, 
18 September-3 October, 1974 in Black Hawk Creek® 
Habitat 
and current Unidentified 
Locati on (cm/sec) Baetis Baetidae Caenis Heptaqenia 
Above Brush 1 6 
6 7 
3 
1 8 
3 2 
1 7 
Above Run 1 4 
22 1 5 2 
2 
4 1 2 1 
2 1 2 
Channel Run 4 1 
34 4 1 
3 2 1 2 
3 8 5 
3 1 
2 10 1 
Below Brush 1 2 1 
19 1 2 
4 2 
3 
1 2 
3 
Below Run 3 1 
40 1 1 4 2 
2 2 
2 2 1 1 
2 1 
1 
In addition: 1 Chordodid, below brush; 2 Isonychia, 1 above brush, 
1 above run; 1 Pseudocloeon parvulum, channel run; 2 Tricorythodes, 1 
channel run, 1 below brush; 2 unidentified Heptageniids, 1 above run, 
1 below run; 1 Coenagrionod below brush; 1 Corixid, below run; 1 
Leptocella, above run; 1 Neureclipsis, above run; 2 Elmid adults, 1 above 
run, 1 channel run. 
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Ceratopogonidae, 
Stenonema Cheumatopsyche Hydropsyche 1arvae 
1 
1 1 
2 
1 4 2 
3 2 2 
4 
1 3 
1 
2 
1 
1 
2 
1 
2 
2 1 
1 
2 
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Table A24. (continued) 
Habi tat 
and current Chironomidae, Simuliidae, Total 
Locati on (cm/sec) larvae & pupae larvae & pupae No. Vol. 
Above Brush 133 + 33 175 0.5 
6 89 + 18 2 118 0.2 
142 + 26 1 175 0.5 
79 + 22 1 111 0.2 
116 + 34 155 0.3 
108 + 22 2 140 0.4 
Above Run 112 + 11 2 140 0.3 
22 88 + 23 10 137 0.2 
5 3 + 5  10 72 0.1 
113 + 29 6 + 1 145 0.1 
148 + 34 10 202 0.1 
147 + 24 4 182 0.1 
Channel Run 116 + 35 17 174 0.1 
34 192 + 25 18 243 0.1 
40 + 5 5 60 0.1 
48 + 28 17 + 1 112 0.1 
4 4 + 2  54 0.2 
33 + 26 73 0.1 
Below Brush 104 + 19 129 0.1 
19 73 + 44 122 0.1 
78 + 33 1 119 0.2 
9 5 + 7  105 0.2 
8 4 + 4  92 0.2 
117+29 150 0.1 
Below Run 8 7 + 8  1 102 0.1 
40 136 + 48 5 201 0.1 
91 + 20 7 123 0.1 
120 + 31 4 163 0.1 
7 1 + 6  5 87 0.1 
8 1 + 8  4 95 0.1 
Table A25a. Numbers of organisms in various taxa colonizing artificial 
substrates, 16 October-11 November, 1974 in Beaver Creek.* 
See also Table A25b 
Habitat 
and current 
Location (cm/sec) Hyallela Hydracarina Taeniopteryx Baetis 
Above Brush 
0 
Above Run 
28 
Channel 
Below 
Below 
Run 
40 
Brush 
3 
Run 
28 
1 
7 
3 
5 
6 
9 
6 
1 
7 
6 
1 
6 
1 
1 
1 
2 
1 
In addition: 3 Tricorythodes^ channel run; 3 unidentified Baetids» 
below run; l Gomphid, below brush; 1 Corixid, above run; 1 Plea striola, 
below brush; 3 Corydalus cornutus, 1 above run, 2 channel run; 1 
Mayatrichia, below run; 1 Dryopid adult, channel run; 1 Simuliid pupa, 
channel run; 1 Physa, below run. 2 of 6 samplers were lost in above . 
brush, 1 of 6 in above run, and 1 of 6 in below run. 
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Unidentified 
Caenis Isonvchia Heotaaenia Stenonema Heptageniidae Coenagrionidae 
6 1 
5 1 
1 
1 
1 14 
2 17 1 
2 8 1 
9 1 
1 22 2 
1 1 12 2 
1 1 10 1 
1 13 
17 1 1 10 
22 2 12 
47 2 17 2 
4 5 9 
4 2 1 
1 1 
3 
1 
2 4 1 
5 2 7 
6 11 
1 1 2 16 
1 9 
9 1 1 18 
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TableA25a. (continued) 
Habitat Elmidae, Chironomidae > 
and current adults & larvae & Empididae, Simuliidae, 
Locati on (cm/sec) Leptocel1 a larvae pupae larvae 1arvae 
Above Brush 5 2 10 + 1 
0 1 9 + 1 1 
1 1 5 
2 11 
Above Run 2 0 + 1 5 13 
28 2 0 + 2 9 22 
1 0 + 3 18 1 6 
1 7 1 28 
2 0 + 1 6 40 
Channel Run 1 8 1 55 
40 1 1 15 1 
3 0 + 1 
0 + 3 12 + 1 1 
2 2 19 4 
1 1 + 3 37 4 
Below Brush 1 23 
3 7 1 
1 14 
1 26 
30 
38 
Below Run 4 1 + 1 27 4 
28 5 1 9 1 67 
1 1 + 2 6 25 
1 + 1 13 28 
3 3 + 2 10 2 12 
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Table A25b. Numbers and volumes (ml) of Cheumatopsyche, Hydropsyche 
and all organisms colonizing artificial substrates 
16 October-!1 November, 1974 in Beaver Creek. 
t = less than 0.1 ml 
Habitat Cheumatopsyche Hydropsyche Total 
and current 
Location (cm/sec) No. Vol. No. Vol. No. Vol. 
Above Brush 5 t 2 t 32 0.1 
0 18 0.1 
1 t 10 0.1 
1 t 15 0.1 
Above Run 14 t 13 t 64 0.1 
28 12 t 17 t 82 0.1 
10 t 12 t 63 0.2 
16 t 17 t 84 0.2 
12 t 17 t 103 0.3 
Channel Run 56 0.1 31 0.1 171 0.7 
40 31 0.1 7 t 79 0.3 
36 0.1 15 0.1 73 0.4 
73 0.4 28 t 154 0.7 
86 0.5 26 t 184 0.8 
37 0.1 16 t 177 0.5 
Below Brush 48 0.1 
3 16 0.1 
25 0.1 
37 0.1 
33 0.1 
52 0.1 
Below Run 31 0.1 19 t 101 0.2 
28 23 t 12 t 140 0.1 
32 t 13 t 103 0.2 
36 0.1 7 t 97 0.2 
55 0.1 n t 128 0.3 
Table A26a. Numbers of organisms in various taxa colonizing artificial 
substrates, 24 October-5 November, 1974 in the South Fork 
of the Iowa River.® See also Table A26b 
Habitat 
and current Unidentified 
Locati on (cm/sec) Taeniopteryx Baetis Baeti dae Caenis 
Above Brush 1 1 
31 4 1 2 
6 1 
4 1 2 
1 
3 
Above Run 3 3 1 
65 2 1 1 
3 1 2 
3 
3 1 
5 4 1 
Channel Run 4 1 1 
56 
3 1 2 
3 
2 
3 1 
Below Brush 2 5 1 
59 10 2 
3 8 
3 
1 2 
6 
Below Run 3 1 
59 10 •j 
5 2 3 1 
7 4 
5 1 2 
4 1 
In addition: 1 Oligochaete, below run; 2 Hyalella. 1 above run, 
1 channel run; 2 Potomanthus, 1 above brush, 1 above run; 1 Hetaerina, 
above brush; 2 Gomphids, channel run. 
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Unidentified 
Isonychia Tn'cor.ythodes Heptaqenia Stenonema Heptageniidae 
2 12 
4 3 2 11 2 
2 1 11 
2 2 3 10 
3 5 8 1 
2 3 
2 • 1 1 10 
3 1 2 15 
1 3 2 14 
1 7 
1 3 1 10 2 
1 2 1 9 
2 3 3 6 1 
2 1 2 
1 1 
2 5 5 
10 1 4 2 
2 6 12 
5 2 5 12 
5 5 7 14 3 
3 9 2 9 
21 5 12 1 
3 6 13 3 3 
7 1 16 
1 3 2 16 3 
5 2 6 14 2 
5 1 2 15 5 
7 4 6 11 
1 4 4 17 1 
6 1 17 
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Table A26a. (continued) 
Locati on 
Habitat 
and current 
(cm/sec) 
Elmidae, 
adults & 
larvae 
Chironomidae, 
adults & larvae 
Empididae, Simuliidae, 
1arvae pupae 
Above 
Above 
Channel 
Below 
Below 
Brush 2 + 1 4 
31 1 
1 2 
1 3 1 
1 11 3 
2 
Run 1 2 1 
65 7 + 1 1 
1 6 + 1 2 
1 6 
3 1 
1 + 1 15 
Run 7 + 2 
56 10 + 1 
1 + 1 8 1 1 
1 + 1 29 + 2 1 
2 + 1 50 + 4 1 
4 + 2 26 + 3 2 
Brush 0 + 1 4 1 
59 1 13 + 1 
0 + 1 20 1 1 
3 + 1 49 + 1 7 
1 6 2 
9 + 1 1 
Run 22 + 1 2 
59 0 + 1 9 + 1 1 
5 + 4 1 1 
25 + 1 1 3 
13 1 
0 + 1 26 
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Table A26b. Numbers and volumes (ml) of Cheumatopsyche. Hydropsyche, 
Simuliid larvae and all organisms colonizing artificial 
substrates, 24 October-5 November, 1974 in the South 
Fork of the Iowa River, t = less than 0.1 ml 
Habitat 
Locati on 
and current 
(cm/sec) 
Cheumatopsyche 
No. Vol. 
Simuliidae 
No. Vol. 
Total 
No. Vol. 
Above Brush 18 t 7 t 50 0.2 
31 23 t 1 t 28 t 82 0.2 
19 3 t 187 t 233 0.4 
28 t 2 t 176 t 233 0.3 
25 0.2 3 t 143 t 204 0.4 
11 0.2 
t 
109 t 130 0.2 
Above Run 26 0.1 155 t 205 0.6 
65 26 0.1 95 t 154 0.4 
19 t 99 t 153 0.3 
14 t 74 t 109 0.2 
25 0.2 1 t 109 t 159 0.3 
49 0.3 2 t 167 t 258 0.4 
Channel Run 28 0.3 5 t 56 t 122 0.6 
56 52 0.5 8 5 8 t 85 0.8 
26 0.1 18 0.3 75 t 139 0.5 
33 0.3 13 0.3 54 t 150 0.8 
19 0.2 3 J. V 17 4. u 117 0.4 
54 0.6 12 t 17 t 145 1.0 
Below Brush 64 0.6 16 0.2 130 0.2 248 1.1 
59 64 0.6 5 t 197 0.2 327 0.9 
57 0.5 17 0.1 115 0.2 246 0.9 
51 0.4 22 0.3 328 0.5 504 1.3 
44 0.3 8 0.2 58 t 150 0.7 
47 0.3 11 0.2 37 t 136 0.6 
Below Run 48 0.6 7 t 222 t 331 1.1 
59 37 0.3 5 t 284 0.4 378 0.8 
43 0.4 1 t 100 t 194 0.6 
31 0.2 1 t 143 0.3 244 0.6 
35 0.2 4 t 175 0.2 264 0.5 
35 0.2 4 273 0.4 368 0.7 
Table A27a. Numbers of organisms in various taxa colonizing artificial 
substrates, 24 October-8 November, 1974 in Black Hawk 
Creek.® See also Table A9b. 
Habi tat 
and current Unidentified 
Location (cm/sec) Baetis Baetidae Caenis Isonychia 
Above Brush 2 
22 1 n 1 
3 
9 1 
3 1 
1 1 
Above Run 1 6 1 
34 
2 5 1 
2 1 
2 
1 
Below Brush 5 
16 2 1 
1 1 1 
1 1 7 1 
1 
1 
Below Run 3 
40 4 
3 1 
1 5 2 
2 
2 1 1 
°In addition: 6 unidentified Heptageniids, 5 above brush, 1 
above run; 1 Gomphid, above brush; 1 Corixid, below brush; 1 
Neureclipsis, below brush; 1 Dryopid adult, above brush; 6 
Ceratopogonid larvae, 5 above brush, 1 below run. All 6 samples were 
lost in channel run. 
8 
1 
6 
1 
5 
3 
3 
3 
2 
3 
4 
1 
4 
18 
10 
7 
9 
10 
12 
11 
8 
11 
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Elmidae, 
Stenonema Cheumatopsyche Leptocella adults & larvae 
5 16 1 + 
4 14 
5 9 0 + 
4 23 1 
5 13 1 
4 22 1 
1 10 
2 10 0 + 
4 14 1 
1 22 
2 10 
1 12 1 
1 8 
2 6 
3 20 
6 26 1 
4 26 1 
4 29 0 + 
1 25 1 
8 22 
6 20 
8 17 
3 9 
1 22 1 
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Table A27a. (continued) 
Locati on 
Habitat 
and current 
(cm/sec) 
Chironomidae, 
larvae 
Simuliidae, 
1arvae 
Above 
Above 
Below 
Brush 
22 
Run 
34 
Brush 
16 
24 
7 
8 
13 
6 
6 
2 
4 
2 
3 
5 
2 
11 
11 
6 
7 
1 
12 
4 
3 
2 
2 
33 
30 
Below Run 10 9 
40 
21 61 
6 41 
14 49 
8 50 
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Table A27b. Numbers and volumes (ml) of Hydropsyche and all organisms 
colonizing artificial substrates, 24 October-8 November, 
1974 in Black Hawk Creek, t = less than 0.1 ml 
Location 
Habitat 
and current 
(cm/sec) 
Hydropsyche 
No. Vol. 
Total 
No. Vol. 
Above Brush 19 79 0.4 
22 14 t 53 0.3 
12 t 42 0.3 
14 t 74 0.5 
16 t 50 0.3 
20 t 62 0.5 
Above Run 13 t 49 0.3 
34 18 t 38 0.6 
15 t 51 0.4 
29 t 64 0.4 
29 0.4 53 0.5 
17 t 40 0.5 
Below Brush 7 t 37 0.1 
16 6 t 33 0.1 
12 t 96 0.2 
18 t 108 0.6 
23 t 62 0.4 
9 t 3 0.2 
Below Run 29 0.2 89 0.4 
40 28 0.2 74 0.4 
23 t 146 0.4 
28 0.3 116 0.6 
12 t 100 0.2 
19 t 113 0.4 
Table A28. Numbers of organisms in Beaver Creek drift samples per 1000 m^ of water filtered. 
Volumes filtered (m^) at each location (1 = above, 2 = channel, 3 = below) are shown 
25 June 
Location 
6 August 
Location 
22 August 
Location 
20 September 
Location 
Taxon 1 2 3 1 2 3 1 2 3 1 2 3 
Oligochaeta 10.0 9.3 
Baetis 11.5 
Unid. Baetidae 5.0 8.9 
Isonychia 28.0 
Tricorythodes 11.5 
Stenonema 8.7 9.3 
Corixidae 5.0 
Leptocella 6.5 10.0 13.1 
Chironomidae, 
larvae 8.7 10.0 15.1 7.3 4.4 44.6 
Chironomidae, 
pupae 5.0 5.0 
Ephydridae, 
larvae 13.1 
Simuliidae, 
larvae 8.9 
Volume filtered 114.6 99.6 107.1 153.3 199.2 199.2 137.7 229.5 137.7 112.2 86.7 76.5 
Table A29. Numbers of organisms in South Fork of the Iowa River drift samples per 1000 m^ of water 
filtered. Volumes filtered (m^) at each location (1 = above, 2 = channel, 3 = below) 
are shown 
19 June 24 July 19 August 10 September 
Location Location Location Location 
Taxon 1 2 3 1 2 3 12 31 2 3 
Argulus 5.6 5.0 
Astacidae 5.4 
Unid. Beatidae 14.0 
Caenis 2.5 8.2 
Tricorythodes 10.1 14.4 14.0 8.2 
Heptaqenia 14.0 
Hetaerina 4.7 
Hydropsyche 14.0 
Leptocella 28.0 10.1 7.2 14.0 14.0 8.2 4.7 
Chironomidae, 
larvae 5.9 2.5 7.2 42.0 7.3 9.4 32.9 
Simuliidae, 
larvae 2.5 14.4 14.0 9.4 
Physa 5.6 
Volume filtered 199.2 168.3 183.6 178.5 395.4 137.7 71.4 142.8 122.4 137.7 214.2 214.2 
Table A30. Numbers of organisms in Black Hawk Creek drift samples per 1000 of water filtered. 
Volumes filtered (m^) at each location (1 = above, 2 = channel, 3 = below) are shown 
15 July 
Location 
11 September 
Location 
3 October 
Location 
Taxon 1 2 3 1 2 3 1 2 3 
Chordodidae 10.9 10.9 
Baetis 27.9 
Heptagenia 37.3 6.5 
Stenonema 9.3 
Hetaeri na 10.0 
Corixidae 10.9 
Hydropsyche 9.3 
Leptocella 16.3 
Chironomidae, 
larvae 6.5 305.0 271.1 86.9 16.3 54.5 ' 98.0 
Chironomidae, 
pupae 9.3 10.0 14.5 179.7 305.0 316.1 
Culicidae, 
larvae 10.9 
Volume 
fi1tered 107.1 137.7 153.3 45.9 99.6 69.0 61.2 91,8 91.8 
Table A31. Numbers of organisms in Beaver Creek core samples per 139 cm^ of substrate sampled at 
locations. No organisms were collected on 2 July (1 = above, 2 = channel, 3 = below) 
6 August 
Location 
22 August 
Location 
26 September 
Location 
Taxon 1 2 3 1 2 3 1 2 3 
Brachycercus 1 1 1 
Coleoptera, larvae 1 
Ceratopogonidae, 
larvae 6 
Chironomidae, larvae 1 3 2 2 2 1 4 4 
Tipulidae, larvae 1 
Unid. Diptera 1 
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Table A32. Numbers of organisms in South Fork of the Iowa River core 
samples per 139 cm^ of substrate sampled at locations. No 
organisms were collected on 8 July and 19 August (1 = above, 
2 = channel, 3 = below) 
24 July 10 September 
Location Location 
Taxon 1 2 3 1 2 3 Oxbow 
Oligochaeta 12 
Chironomidae, 
larvae 1 1 12 7 5 4 
Chironomidae, 
pupae 2 2 
Unid. Diptera 1 
Table A33. Numbers of organisms in Black Hawk Creek core samples per 139 cm^ of substrate sampled 
at locations (1 = above, 2 = channel, 3 = below) 
Taxon 
15 July 
Location 
11 September 
Location 
3 October 
Location 
Oligochaeta 
Chironomidae, larvae 
Chironomidae, pupae 
1 
8 11 8 39 53 
1 
30 
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Table A34. Occurrences and biomass groups of all fish species collected 
in Beaver Creek on Route 141 during the 1974 sampling season 
Channelized Unchannelized 
Biomass Biomass 
Speci es Occurrence group Occurrence group 
Gizzard shad R 1 
Stoneroller R 1 
Carp C 3 C 4 
Brassy minnow R 1 R 1 
Emerald shiner R 1 
Bigmouth shiner R 1 C 1 
Spotfin shiner R 1 C 1 
Sand shiner R 1 R 1 
Suckermouth shiner R 1 R 1 
Bluntnose minnow R 1 C 1 
Fathead minnow R 1 
Bullhead minnow R 1 
Creek chub R 1 R 1 
River carpsucker R 3 
Carpsucker spp. R 2 R 1 
Hog sucker R 1 
Shorthead redhorse R 1 
Redhorse spp. R 1 
Black bullhead C 2 
Yellow bullhead R 1 
Channel catfish C 2 R 2 
Stonecat R 1 
Margined madtom R 1 
Green sunfish C 1 A 2 
Orangespotted sunfish R 1 R 1 
white crappie R 1 R 1 
Black crappie C 2 R 1 
Johnny darter R 1 R 1 
Slenderhead darter R 1 
Total species 22 22 
^Common and scientific names of all fishes collected are in Table 
A51. 
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Table A35. Occurrences and biomass groups of all fish species collected 
in Black Hawk Creek during the 1974 sampling season 
Channelized Unchannelized 
Species Occurrence 
Biomass 
group Occurrence 
Biomass 
group 
Stoneroller C 1 C 1 
Carp R 1 C 4 
Brassy minnow C 1 C 1 
Common shiner R 1 
Bigmouth shiner C 1 C 1 
Spotfin shiner R 1 C 1 
Sand shiner R 1 C 1 
Suckermouth shiner R R 1 
Bluntnose minnow C 1 A 1 
Fathead minnow C R 1 
Blacknose dace R R 1 
Creek chub R 1 C 2 
Qui 11 back R 1 R 3 
Carpsucker spp. r 1 R 1 
White sucker R 2 C 4 
Golden redhorse R 2 R 3 
Shorthead redhorse R 3 
Black bullhead R 1 
Yellow bullhead R 1 . R 1 
Channel catfish D ] R 1 
Stonecat R 1 R 1 
Green sunfish R 
White crappie R 1 
Black crappie R 1 
Johnny darter R 1 R 1 
Total species 19 25 
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Table A36. Occurrences and biomass groups of all fish species collected 
in Tipton Creek mainstream during the 1974 sampling season 
Channelized Unchannelized 
Species Occurrence 
Biomass 
group Occurrence 
Biomass 
group 
Stoneroller R 1 R 1 
Carp R 1 C 2 
Brassy minnow C 1 C 1 
Hornyhead chub C 1 A 3 
Common shiner C 1 A 3 
Bigmouth shiner C 1 C 1 
Spotfin shiner R 1 R 1 
Sand shiner R 1 
Suckermouth shiner R 1 
Bluntnose minnow R 1 R 1 
Fathead minnow C 1 C 1 
Blacknose dace R 1 A 1 
Creek chub R 1 A 3 
Qui 11 back R 1  
White sucker R 1 c 4 
Hog sucker R R 1 
Golden redhorse R 1 R 1 
Yellow bullhead R 1 
Stonecat R 1 
Green sunfish R 1 
Orangespotted sunfish R 1 
Largemouth bass R 1 
Johnny darter R 1 R 1 
Total species 17 21 
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Table A37. Occurrences and biomass groups of all fish species collected 
in Beaver Creek during the 1974 sampling season 
Speci es 
Channelized Unchannelized 
Occurrence 
Biomass 
group Occurrence 
Biomass 
group 
Gizzard shad R 1 
Stoneroller C 2 C 1 
Carp R 3 A 4 
Brassy minnow C 1 R 
Speckled chub R 1 R 1 
Emerald shiner R 1 
Common shiner R 1 
Bigmouth minnow C 1 C 1 
Spotfin shiner R 1 C 1 
Sand shiner C 1 C 1 
Suckermouth shiner C 1 C 1 
Bluntnose minnow C 1 C 
Fathead minnow R 1 R 
Bullhead minnow R 1 R 
Creek chub R 1 R 
River carpsucker R 3 
Qui 11 back C 3 
Carpsucker spp. C 1 C 2 
White sucker R 1 
Hog sucker R 1 R 1 
Golden redhorse R 1 R 1 
Shorthead redhorse R 1 R 1 
Redhorse spp. R 1 R 1 
Black bullhead R 1 
Channel catfish A 3 C 3 
Stonecat R 1 R 1 
Green sunfish C 1 C 2 
Orangespotted sunfish R 1 
Smallmouth bass R 1 R 2 
Largemouth bass R 1 R 2 
White crappie R 1 
Black crappie R 1 
Johnny darter R 1 R 1 
Total species 25 32 
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Table A38. Occurrences and biomass groups of all fish species collected 
in Honey Creek during the 1974 sampling season 
Channelized Unchannelized 
Biomass Biomass 
Species Occurrence group Occurrence group 
Stoneroller R 1 R 1 
Carp R 2 R 3 
Brassy minnow C 1 C 1 
Hornyhead chub R 1 R 1 
Common shiner C C 
Bigmouth shiner C 1 A 1 
Spotfin shiner R 1 R 1 
Sand shiner R 1 R 
Suckermouth shiner R 1 R 1 
Bluntnose minnow C 1 C 1 
Fathead minnow C 1 C 1 
Blacknose dace C 1 C 1 
Creek chub C 2 A 3 
Carpsucker spp. R 1 R 3 
White sucker C 4 c 3 
Hog sucker C 3 R 3 
Golden redhorse R 2 R 3 
Shorthead redhorse R 1 R 1 
Black bullhead R 1 
Yellow bullhead R 1 
Channel catfish R 1 
Green sunfish R 1 R 1 
Orangespotted sunfish R 1 
Smallmouth bass R 1 R 2 
Johnny darter R 1 R 1 
Total species 21 25 
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Table A39. Occurrences and biomass groups of all fish species collected 
in the South Fork of the Iowa River mainstream during the 
1974 sampling season 
Channelized Unchanneiized 
Biomass Biomass 
Species Occurrence group Occurrence group 
Stoneroller R C 1 
Carp R C 
Brassy minnow C 1 C 1 
Hornyhead chub R 1 R 1 
Common shiner C 1 C 1 
Bigmouth shiner C 1 A 1 
Spotfin shiner R C 1 
Sand shiner C 1 A 1 
Suckermouth shiner R 1 
Bluntnose minnow C 1 C 1 
Fathead minnow R 1 R 
Blacknose dace R 1 C 
Creek chub C 1 C 2 
River carpsucker R 3 R 2 
Quill back C 3 
Carpsucker spp. R 2 R 3 
White sucker R 3 R 3 
Hog sucker C 2 C 3 
SrraMmo'jth buffalo R 1 
Golden redhorse C 3 C • 4 
Shorthead redhorse R 1 R 3 
Redhorse spp. R 1 R 1 
Black bullhead R 1 
Yellow bullhead R 1 
Channel catfish R 1 
Stonecat R R 1 
Green sunfish C 1 C 1 
Orangespotted sunfish R 1 R 1 
Smallmouth bass R R 
Largemouth bass R 1 R 1 
Black crappie R 1 R 1 
Fantail darter R 1 
Johnny darter R 1 
Total species 26 32 
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Table A40. Occurrences and biomass groups of all fish species collected 
in oxbows at the South Fork of the Iowa River and Tipton Creek 
during the 1974 sampling season 
S. Fork Iowa R. Tipton Cr, 
Biomass Biomass 
Species Occurrence group Occurrence group 
Carp R 1 C 1 
Brassy minnow R 1 
Common shiner R 1 C 1 
Red shiner R 1 
Spotfin shiner R 1 
Bluntnose minnow R R 1 
Fathead minnow R 1 A 1 
Creek chub C 2 
White sucker R 1 R 1 
Black bullhead R 1 R 2 
Yellow bullhead R 1 
Green sunfish C 1 R 1 
Orangespotted sunfish R 1 R 1 
Bluegill R 1 1 
Largemouth bass R 2 R 1 
Total species 13 11 
Table A41a. Percentage frequency of occurrence, weight and percentage of the total weight of food 
items in stomachs of black bullhead collected in three streams (t = less than 1%) 
Stream 
Number 
stomachs 
examined Food items' 
Percentage 
frequency 
of occurrence 
Weight 
of food 
item(mg) 
Percentage of 
total weight 
Black Hawk 
Creek 
10 
Beaver Creek 
141 
11 
Empty 
Ephemeroptera 
Beatidae 
Tricoptera 
unidentified 
Coleoptera 
unidentified, adults 
Diptera 
Chironomidae, 
larvae and pupae 
Cyprinidae 
Miscellaneous 
Empty 
Cladocera 
Daphnidae 
Daphnia 
Hemptera 
Corixidae 
10 
10 
10 
10 
60 
10 
10 
1 8  
9 
9 
1 
1 
1 
386 
47 
1 
t 
t 
t 
88 
1 1  
t 
t 
t 
^Miscellaneous category includes unidentified vegetation, pieces of corn and sand grains. 
Table A41a. (continued) 
Number 
stomachs 
Stream examined Food items 
Percentage 
frequency 
of occurrence 
Weight 
of food 
item(mg) 
Percentage of 
total weight 
Coleoptera, adults 9 1 t 
Diptera 
Ceratopogonidae, 
larvae 27 3 t 
Chironomidae, 
larvae and pupae 55 239 8 
Cyprinidae 18 825 26 
Centrarchidae 9 773 25 
Spi rogyra 82 1309 42 
South Fork 2 
Iowa River 
Empty 
Diptera 
Chironomidae, 
larvae and pupae 
50 
50 69 100 
Table A41b. Percentage frequency of occurrence, weight and percentage of the total weight of food 
items in stomachs of black bullhead collected in two oxbows (t = less than 1%) 
Oxbow 
Number 
stomachs 
examined Food items® 
Percentage 
frequency 
of occurrence 
Weight 
of food 
item(mg) 
Percentage of 
total weight 
Tipton Creek 7 Empty 57 
Diptera, larvae 14 196 99 
Miscellaneous 29 3 2 
South Fork 
Iowa River 
10 Empty 
Odonata 
Cordulgasteridae 
30 
10 60 24 
Diptera, larvae 
Ceratopogonidae 10 1 t 
Chironomidae 10 30 12 
Unidentified 10 2 1 
Pulmonata 
Planorbidae 10 . 60 24 
Miscellaneous 70 97 39 
^Miscellaneous category includes Lomna leaves, detritus and sand grains. 
Table A42. Percentage frequency of occurrence, weight and percentage of the total weight of food 
items in stomachs of yellow bullhead collected in three streams and one oxbow (t = less 
than 1%) 
Number Percentage Weight 
stomachs frequency of food Percentage of 
Stream examined Food itoms of occurrence item(mg) total weight 
Tipton Creek 
Honey Creek 
South Fork 
Iowa River 
Empty 50 
Ephemeroptera 
Heptageniidae 50 
Tricoptera 
Hydropsychidae 25 
Diptera 
Chironomidae, larvae 50 
Decapoda 
Astacidae 25 
Cyprinidae 25 
Empty 75 
Cyprinidae 25 
Unidentified vegetation 25 
Empty 50 
Fish scales 50 
Unidentified vegetation 50 
2 
1  
2 
3019 
917 
1595 
1 
6 
25 
t 
t 
t 
77 
23 
99 
t 
19 
81 
Table A42. (continued) 
Stream 
Number 
stomachs 
examined Food i terns 
Percentage 
frequency 
of occurrence 
Weight 
of food 
item (mg) 
Percentage of 
total weight 
South Fork 
Iowa River 
Oxbow 
2 Empty 
Hirudinea 
PiscicoMdae 
50 
50 308 99 
Cladocera 
Daphnidae 
Daphnia 50 1 t 
Ephemeroptera 
Caenidae 
Brachycercus 50 1 t 
Lemna leaves 50 1 t 
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Table A43. Percentage frequency of occurrence, weight and percentage of 
the total weight of food items in stomachs of channel catfish 
collected in Beaver Creek on Route 141 (C = channel and U = 
unchannelized)® (t = less than 1%) 
Percentage 
frequency 
of occurrence 
Weight 
of food 
item(mg) 
Percentage of 
total weight 
Food items'^ C U C U C U 
Empty 23 10 
Nematomorpha 3 63 2 
Oligochaeta 3 2 t 
Amphipoda 
Tali tridae 
Hyalella 3 1 t 
Ephemeroptera 
Caenidae 
Brachycercus 10 2 t 
Tricorythidae 
Tricorythodes 10 1 t 
Odonata 
Unidentified, parts 3 168 5 
Tncoptsra 
Hydropsychidae 
Cheumatopsyche 3 10 4 4 t t 
Hydropsyche 10 20 21 11 1 t 
Hydroptilidae 
Mayatrichia 3 1 t 
Diptera 
Ceratopogonidae, 
larvae 25 10 6 1 t t 
Chironomidae, 
larvae and pupae 65 70 1797 69 48 1 
Simuliidae, larvae 10 20 4 2 t t 
®Forty stomachs were examined from fishes in the channel and ten were 
examined from unchannelized. 
^Miscellaneous category includes unidentified vegetation, sand 
grains, fish scales and spiders. 
231 
Table A43. (continued) 
Percentage Weight 
frequency of food Percentage of 
of occurrence item(mg) total weight 
Food items C U C U C U 
Pulmonata 
Lymnaei dae 
Lymnaea 3 68 2 
Cyprinidae 3 10 587 8 16 t 
Spiroqyra 25 20 789 5365 21 98 
Miscellaneous 18 10 214 2 6 t 
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Table A44. Percentage frequency of occurrence, weight and percentage of 
the total weight of food items in stomachs of channel catfish 
collected in August in Beaver Creek (C = channel and U = 
unchannelized)3 (t = less than 1%) 
Percentage 
frequency 
of occurrence 
Weight 
of food 
item(mg) 
Percentage of 
total weight 
Food items^ C U C U C U 
Empty 18 3 
Nematomorpha 2 8 t 
Ephemeroptera 
Baetidae 
Baetis 7 3 4 2 t t 
Caenidae 
Brachycercus 5 3 3 2 t t 
Polymitarchidae 
Ephoron 3 2 t 
Odonata 
Uni denti fi ed 3 218 1 
Hemiptera 
Corixidae 2 1 t 
TricoDtera 
nyaropsycm aae 
Cheumatopsyche 2 2 12 6 t t 
Hydropsyche 17 31 43 196 t 1 
Hydroptilidae 
Mayatrichia 2 1 t 
Leptoceridae 
Leptocella 2 2 t 
Coieoptera 
Unidentified 3 5 2 108 t t 
^Sixty-one stomachs were examined from fishes in the channel and 59 
were examined from unchannelized. 
'^Miscellaneous category includes animal fur, pieces of bone, un­
identified vegetation and insect parts, sand grains and fish scales. 
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Table A44. (continued) 
Food items 
Percentage 
frequency 
of occurrence 
~c ir~ 
Weight 
of food 
item(mg) 
U 
Percentage of 
total weight 
C u" 
Diptera 
Ceratopogoni dae, 
larvae 7 2 6 1 t t 
Chironomidae, 
larvae and pupae 70 41 230 130 t 1 
Empididae, larvae 2 4 t 
Simuliidae, larvae 10 13 6 12 t t 
Decapoda 
Astacidae 5 5 7236 455 24 3 
Cyprinidae ' 7 10 1740 6914 6 42 
Spi rogyra 2 139 1 
Zea mays 61 21 20415 2445 68 15 
Miscellaneous 5 23 196 5723 t 35 
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Table A45. Percentage frequency of occurrence, weight and percentage of 
the total weight of food items in stomachs of channel catfish 
collected in September in Beaver Creek (C = channel and U = 
unchannelized)® (t = less than 1%) 
Percentage 
frequency 
of occurrence 
Weight 
of food 
item(mg) 
Percentage of 
total weight 
Food items'^ C U C U C U 
Empty 18 14 
Ephemeroptera 
Baetidae 
Baetis 2 1 t 
Siphlonuridae 
Isonychia 2 2 t 
Hemi ptera 
Gerridae 2 4 t 
Tricoptera 
Hydropsychidae 
Hydropsyche 5 12 1 117 t 1 
Coleoptera 
Elmidae, larvae 2 2 t 
Diptera 
Ceratopogonidae, 
larvae •7 / 4 
Chironomidae, 
larvae and pupae 64 44 79 234 2 3 
Simuliidae, larvae 5 11 t 
Unidentified, larvae 5 2 t 
Decapoda 
Astacidae 9 2 94 42 3 t 
Cyprinidae 5 1941 58 
Cladophora 55 10 1139 980 34 12 
Spiroqyra 7 2067 25 
Miscellaneous 27 39 110 4783 3 58 
^Twenty-two stomachs were examined from fishes in the channel and 41 
were examined from unchannelized. 
^Miscellaneous category includes animal fur, unidentified insect 
parts and vegetation, detritus, sand grains and Zea mays. 
Table A46. Percentage frequency of occurrence, weight and percentage of the total weight of food 
items in stomachs of channel catfish collected in two streams (t = less than 1%) 
Stream 
Number 
stomachs 
examined Food items® 
Percentage 
frequency 
of occurrence 
Weight 
of food 
item(mg) 
Percentage of 
total weight 
Black Hawk 
Creek 
5 Empty 
Diptera 
Chironomidae, larvae 
20 
20 31 t 
Decapoda 
Astacidae 20 193 1 
Cyprinidae 40 12697 95 
Miscellaneous 40 496 4 
Honey Creek 2 Cyprinidae 50 39467 99 
Unidentified vegetation 50 42 t 
^Miscellaneous category includes unidentified vegetation, pieces of corn and sand grains. 
Table A47. Percentage frequency of occurrence, weight and percentage of the total weight of food 
items in stomachs of smallmouth bass collected in three streams (t = less than 1%) 
Stream 
Number 
stomachs 
exami ned Food items 
Percentage 
frequency 
of occurrence 
Weight 
of food 
item(mg) 
Percentage of 
total weight 
Beaver Creek 
Honey Creek 18 
South Fork 
Iowa River 
Empty 
Oecapoda 
Astacidae 
Cyprinidae 
Empty 
Ephemeroptera 
Baetidae 
Heptageniidae 
Siphlonuridae 
Isonychia 
Hemiptera 
Corixidae 
Diptera 
Chironomidae, larvae 
Cyprinidae 
Sand grains 
Empty 
Cyprinidae 
40 
20 
40 
33 
22 
6 
n 
6 
22 
11 
6 
25 
75 
7569 
1402 
38 
1 
164 
2 
11 
1761 
1 
986 
84 
1 6  
8 
1 
89 
t 
100 
Table A48. Percentage frequency of occurrence, weight and percentage of the total weight of food 
items in stomachs of largemouth bass collected in two streams and two oxbows (t = less 
than 1%) 
Number Percentage Weight 
stomachs frequency of food Percentage of 
Stream examined Food items of occurrence item(mg) total weight 
Beaver Creek 12 Empty 33 
Ephemeroptera 
Baetidae 17 37 1 
Caenidae 
Brachycercus 8 1 t 
Heptageniidae 8 It
Odonata 
Gomphidae 8 66 2 
Hemi ptera 
Corixidae 8 20 1 
Di ptera 
Chironomidae, 
larvae and pupae 17 7 t 
Decapoda 
Astacidae 8 172 4 
Cyprinidae 17 1598 39 
Catostomidae 8 2193 53 
Unidentified vegetation 
and sand grains 17 16 t 
Table A48. (continued) 
Stream 
Number 
stomachs 
examined Food items 
Percentage 
frequency 
of occurrence 
Weight 
of food 
item(mg) 
Percentage of 
total weight 
South Fork 
Iowa River 
South Fork 
Iowa River 
Oxbow 
Tipton Creek 
Oxbow 
Empty 33 
Diptera 
Chironomidae, larvae 33 
Cyprinidae 33 
Empty 67 
Amphipoda 
Tali tridae 
Hyalella 17 
Detritus 17 
Cyprinidae 100 
5 
99 
1 
1 
654 
5 
95 
50 
50 
100 
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Table A49. Percentage frequency of occurrence, weight and percentage of 
the total weight of food items in stomachs of white crappie 
collected in Black Hawk Creek (t = less than 1%) 
Number 
stomachs 
exami ned Food items 
Percentage 
frequency 
of occurrence 
Weight 
of food 
item(mg) 
Percentage of 
total weight 
2 Copepoda 
Arqulus 50 3 t 
Diptera, larvae 
Chironomidae 50 1 t 
Cyprinidae 100 739 99 
Table AGO. Percentage frequency of occurrence, weight and percentage of the total weight of food 
items in stomachs of black crappie collected in four streams (t = less than 1%) 
Stream 
Number 
stomachs 
examined Food items® 
Percentage 
frequency 
of occurrence 
Weight 
of food 
item(mg) 
Percentage of 
total weight 
Black Hawk 
Creek 
5 Empty 
Hemiptera 
Gerridae 
20 
20 1 t 
Notonectidae 20 1 t 
Diptera 
Chironomidae, larvae 20 1 t 
Unidentified, adult 20 23 3 
Cyprinidae 20 723 86 
Miscellaneous 60 97 12 
Beaver Creek 16 Empty 44 
141 01igochaeta 6 2 t 
Cladocera 
Daphnidae 
Daphnia 6 1 t 
Odonata 
Coenagrionidae 6 1 t 
Hemiptera 
Corixidae 13 28 1 
^Miscellaneous includes unidentified vegetation and insect parts. 
Table A50. (continued) 
Stream 
Number 
stomachs 
exami ned Food items 
Percentage 
frequency 
of occurrence 
Weight 
of food 
item(mg) 
Percentage of 
total weight 
Beaver Creek 
Tricoptera 
Hydropsychidae 
Hydropsyche 13 
Diptera 
Ceratopogonidae, larvae 13 
Chironomidae 
larvae and pupae 6 
Simuliidae, larvae 6 
Orthoptera 
Acrididao 6 
Cyprinidae 31 
Insect parts 6 
Ephemeroptera 
Baetidae 25 
Caenidae 
Brachycercus 13 
Heptageniidae 13 
Hemi ptera 
Corixidae 25 
Gerridae 75 
4 
1 
1 
1 
114 
2638 
330 
1 
24 
8 
962 
t 
t 
t 
t 
4 
85 
11 
t 
t 
1 
t 
41 
Table A50. (continued) 
Stream 
Number 
stomachs 
examined Food items 
Percentage 
frequency 
of occurrence 
Weight 
of food 
item(mg) 
Percentage of 
total weight 
Tricoptera 
Hydropsychidae 
Hydropsyche 25 12 1 
Diptera 
Chironomidae, larvae 13 6 t 
Unidentified, larvae 13 14 1 
Unidentified insect parts ; 13 104 4 
Cyprinidae 13 1207 52 
South Fork 
Iowa River 
5 Ephemeroptera 
Baetidae 20 22 1 
Tricoptera 
Hydropsychidae 
Hydropsyche 20 1 t 
Diptera 
Chironomidae, larvae 20 1 t 
Cyprinidae 80 3133 99 
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Table A51. A list of common and scientific names of fishes collected in 
six central Iowa streams in 1974^ 
Scientific name 
Clupeidae 
Dorosoma cepedianum 
Cyprinidae 
Campostoma anomalum 
C.yprinus carpi o 
Hyboqnathus hankinsoni 
Hybopsis aestivalis 
Nocomi s biguttatus 
Notropis atherinoides 
N. cornutus 
N. dorsal is 
N. lutrensis 
N. spilopterus 
N. stramineus 
Phenacobius mirabilis 
Pimephales notatus 
P. promelas 
P^ vigil ax 
Rhinichthys atratulus 
Semoti1 us atromaculatus 
Catostomidae 
Carpiodes carpio 
Cj_ cyprinus 
Catostomus commersoni 
Hypentelium nigricans 
Common name 
gizzard shad 
stoneroller 
carp 
brassy minnow 
speckled chub 
hornyhead chub 
emerald shiner 
common shiner 
bigmouth shiner 
red shiner 
spotfin shiner 
sand shiner 
suckermouth shiner 
bluntnose minnow 
fathead minnow 
bullhead minnow 
blacknose dace 
creek chub 
river carpsucker 
qui 11 back 
white sucker 
northern hog sucker 
Classified according to Bailey, R. M. 1970. A list of common and 
scientific names of fishes from the United States and Canada. American 
Fisheries Society Special Publication No. 6. 149 pp. 
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Table A51. (continued) 
Scientific name Common name 
Ictiobus bubal us 
Moxostoma erythrurum 
M. macro!epidotum 
Ictaluridae 
Ictalurus melas 
I. natal is 
I. punctatus 
Noturus flavus 
N. insiqnis 
Centrarchidae 
Lepomis cyanell us 
L. humilis 
L. macrochirus 
Micropterus dolomieui 
M. salmoides 
Pomoxis annularis 
P. nigromaculatus 
Percidae 
Etheostoma flabellare 
E. nigrum 
Percina phoxocephala 
smallmouth buffalo 
golden redhorse 
shorthead redhorse 
black bullhead 
yellow bullhead 
channel catfish 
stonecat 
margined madtom 
green sunfish 
orangespotted sunfish 
bluegill 
smallmouth bass 
largemouth bass 
white crappie 
black crappie 
fantail darter 
johnny darter 
slenderhead darter 
